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SOUTHERN ASSOCIATION. 

ANNUAL MEETING. FEB. 9. 

This Meeting was held at the Holbom Restaurant. 

The proceedings were opened by 

Mr. R. Beynon (Torquay), the retiring President, who said his 
first, and only, duty was a pleasant one. It was to introduce 
the new President, Mr. A. £. Broadberry, of Tottenham, who, 
he sincerely believed, would conduct the affairs of the Associa^ 
tion to their entire satisfaction. 

Mr. Broadberry, on taking the chair, was received with hearty 

applause. 

Confirmation of Minutes. 

The minutes of the last meeting having been taken as read, 
they were confirmed. 

Annual Report of the Committee. 

The Hon. Secretary (Mr. J. W. Helps, of Croydon) read the 
annual report of the Committee. They expressed their pleasure 
in recording that, under the presidency of Mr. Beynon, the mem- 
bership of the Association had slightly increased, and that the 
character of the work had been successfully maintained. The 
Association had lost two members by resignation, four names 
had been removed, and two most valued members had been 
taken away by death. One of these (Mr. John Methven) was an 
old member of the Southern Association, and its President in 

u 



2 SOUTHERN ASSOCIATION. 

1891 ; the other was Mr. Joseph Phelps, a member of the Soath- 
Western Association. Ten new members had been admitted ; 
making the total at the end of the year 155. The finances of 
the Association denoted a prosperous state of affairs ; the balance 
carried forward being £^2 6s. iid. 

On the motion of Mr. G. I. Gough (Calnej, seconded by Mr. 
T. Price (Walton-on-Thames), the report was adopted. 

Thanks to the Ex-President. 

The President then proposed that a hearty vote of thanks be 
accorded to Mr. Beynon for his services daring the. past year. 

Mr. J. L. Chapman (Harrow) seconded the motion, which was 
cordially agreed to. 

Mr. Beynon, in responding, said it had given him much pleasore 
daring his term of office to attend the ordinary meetings, as well 
as those of the Committee. To him it was a most interesting 
featare of the Association, that the Committee meetings were 
so well attended. It was certainly worth the attention of the 
members to pat forward their energies by reading papers and 
taking part in the proceedings, in order to entitle them to become 
members of the Committee. 

New Members. 

The Hon. Secretary read the following nominations for 
membership : Mr. J. S. Ashworth, of the Portsea Island Gas 
Company, Mr. Archibald Caddick, of Croydon, and Mr. B. 
Bark, of Godalming. 

Mr. H. H.Jones (Wandsworth) proposed that these gentlemen 
be admitted members of the Association. 

Mr. T. Price seconded the motion, which was passed. 

The Standardizing of Meter-Unions. 

The Hon. Secretary read the circalar letter, which, under date 
oE Oct. 10, 1898, was addressed to the District Associations by 
the Secretary of the Incorporated Gas Institute (Mr. Walter T. 
Dunn), and in which it was stated that the Council of that body 
considered it desirable that an application should be made to the 
Board of Trade with the object of obtainiog their recognition of 
a set of standards for meter-unions in the United Kingdom ; 
but that, before any action was taken, a circular should be issued 
to kindred Institutions and Associations, asking for their views 
and co-operation in the matter. 

The President remarked that, when considering the letter 
which had been read, the Committee felt that the matter was 
not a very pressing one, and that it was advisable it should be 
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submitted to the members. They thought that perhaps the 
bsst course would be to acknowledge the letter, and say that at 
the present time the Association had not formed any decided 
views on the subject ; but, if it was considered expedient to hold 
a conference to discuss the matter, the Association would be 
pleased to send delegates. The Committee would like to hea^ 
the views of the members, and to receive their instructions as to 
the manner in which the letter was to be answered. 

Mr. J. T. JoLLiFFE (Ipswich), called upon by the President, said 
he did not know that he held any very strong views on the point, 
except that he thought it was desirable, where possible, to stan- 
dardize everything. When the subject was brought before the 
Eastern Counties Association of Gas Managers,^ it was fully 
discussed ; and it was then pointed out by Mr. John Glover that 
nearly go per cent, of the meter-unions in use were made to one 
standard. If this statement was correct — and he (Mr. Jolliffe) 
thought it was—it seemed to him that it rested entirely in the 
hands of individual gas companies to bring the meter makers to 
any standard they wanted. They could, iEthey felt so disposed, 
order that their meters should have the standards recognized by 
certain makers ; and by doing this he thought they would get 
all that was wanted without going to the Board of Trade. If 
they went to the Board, they might have restrictions imposed 
which would cost the gas companies throughout the country a 
very large sum. He therefore proposed that a reply be sent to 
the communication from The Gas Institute to the effect that 
the Association could not see their way to make any proposal 
in regard to the matter at present. 

Mr. H. H.Jones seconded the motion, which was uuanimously 
adopted. 

The President then delivered the following 

INAUGURAL ADDRESS. 

Gentlemen, — The first words which I feel it my pleasing duty 
to address to you in my capacity as your President, are those of 
most sincere and hearty thanks for the honour you have done 
me in electing me to this distinguished post. Though it is now 
over twenty years since, under my steadfast friend, my father, I 
first commenced my career in the manufacture of gas, I must 
still regard myself as a junior ; and this fact, I am bound to say, 
adds very materially to the honour you have done me. Our 
esteemed Hon. Secretary has pointed out to me that my election 
is unique in that it establishes the principle of heredity in the 

* See " Reports of Gas Associations " for 1898, p. 130. 
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presidency of the Association ; for I am, I believe, the first Presi- 
dent who can look back to the time when his father filled this 
chair. I tmst that this incident maybe the forerunner of others 
like it, and that many of yon may see yonr sons and sons* sons 
so elected. 

I regret that I have been nnable to undertake any special 
research in order to make this address interesting, as the past 
season— I can hardly call it winter— has been such an exception- 
ally trying one at Tottenham, that it has entirely prevented any 
investigation of such a nature. I do not intend to weary you, 
if I can help it, with a detailed account of all our troubles ; but 
with yonr permission I will mention a few. 

In addition to such trifles as the water supply occasionally 
giving out, we had others owing to incomplete alterations. To 
make room for larger steam-boilers for stoking machinery, we 
had had to pull out one of our existing boilers ; and the new ones 
which should have been delivered in July turned up in December, 
so that we were short of steam power. 

On account of our retort-benches having become very old and 
dilapidated, we had last summer pulled down more than half of 
them for reconstruction on the regenerative principle. We thus 
reduced our coal-gas making plant to a capacity of 800,000 cubic 
feet per day ; and as our greatest daily output is just on 3 millions, 
it is quite unnecessary for me to enlarge on the importance of 
our getting the rebuilt settings finished as soon as possible. After 
several anxious delays, owing chiefly to the difficulty of getting 
materials, some of the new retorts were charged on Nov. 4 ; and 
then it was that our troubles commenced. The rebuilt portion 
is constructed for mechanical stoking ; and the machinery, which 
was to have been ready in October, is still unfinished. Neither 
the retorts nor the stages are suitable for hand charging ; and the 
coals had to be got on to a floor, not made for the purpose, by a 
laborious and awkward method, and naturally the men did not 
take kindly to the work. 

Most of the members, no doubt, have already experienced the 
troubles incidental to changing from direct to regenerative firing ; 
but with the added difficulty of it being impossible to get a proper 
charge into the large retorts, I think we experienced the utmost 
limit of trouble. We had that usual accompaniment of gaseous 
firing, a plentiful crop of stopped ascension-pipes and hydraulic 
mains, in its most acute form. To such an extent did we have 
this trouble, that a gang of men had to keep right on clearing one 
set after another, though we had only four under fire ; and day by 
day we had the depressing spectacle of large clouds of smoke 
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that should have been on its way to the station meter rolling 
away to add its quota to London's fog. Perhaps it ought to 
have been a consolation to us that it was helping to darken the 
air there, and increasing business for our '* Chartered " friends. 
These were not very encouraging conditions under which to 
write a Presidential Address. 

In all this trouble, the friend that stood by us, without a sign 
of flinching, was our American associate of four years' standing 
and trial; I mean the much-reviled carburetted water gas. If 
there had existed any statutory limitation to the proportion in 
which this gas might have been sent out, such as has been 
suggested, without any qualifying clause for cases of emergency, 
we should, I am afraid, have been face to face with the choice 
of either breaking the law or seeing our holders aground. If I 
carry the hypothesis further, and suppose that we, being so 
placed, had taken a plebiscite of our consumers, I am sure their 
unanimous reply would have been : '* We do not mind about the 
proportion of water gas, but do not on any account put us in 
darkness." 

In support of this statement, I may say that in our district we 
have had no opposition to the supply of water gas during the 
period of upwards of four years in which we have supplied it. 
This has not been for want of an attempt ; for when we first 
started the plant, just before Christmas, 1894, we had to dis- 
charge many men who had been employed on its construction. 
This, coming at a time when we were usually taking on fresh 
hands daily, spread alarm among some of the *' Labour leaders." 
They forthwith used the influence of their custom with certain 
publicans, who very soon spread it on to others of their calling. 
A public meeting, in the Theatre Royal, was then convened by 
handbill, and was attended by perhaps two score of people, 
among whom, counting pressmen, promoters, myself, and another 
official, there may have been eight or ten consumers. It was 
announced that an expert on gas would address the meeting. 
When he came forward on the stage my hair almost stood on 
end — I knew him. His business was to supply a material that 
would no longer be required on our works now that we made 
carburetted water gas. His argument was that coal was got 
in England and oil was not ; and that in this Free Trade country 
people ought to support home industries to the exclusion of 
foreign ones. He did not say how much of his own particular 
material was the outcome of British production, or how much 
was not. He, however, admitted to me after the meeting that 
his object was to get a strong opposition to us, so that he might 
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me it io bis btuiness and prevent the spread of carbnretted water 
gas, and tbos save his trade. 

Alas, for hnman hopes ! There were then completed in Britain 
carbnretted water-gas sets capable of prodncing ii millions per 
day, indading the 8-million cubic feet installation at Beckton ; 
whereas, there are now in existence here machines sufficient for 
86 millions per day. There were then only four works supply- 
ing it ; now 57 have adopted the system, and still they come ! 
These figures show the ezpert*s efforts to have been in vain ; 
and, the meeting altogether being a distinct failure, the fizzle 
ended. But there is a moral attaching to the tale ; and it is this : 
Trade interest was thus early alarmed and at work. How far 
it has since been directly or indirectly responsible for most of 
what has been heard against water gas probably will never be 
known. Like most other cowards, it mostly stabs in the dark, or 
uses others to commit its outrages. 

Yon are in for a strong dose of carbnretted water gas to-day ; 
and I hope it will have none of those banefnl effects which have 
been ascribed to it. I have already indicated the rapidity of its 
spread in these isles; and in other parts of the world it has 
taken firm hold. Excluding the United States of America and 
Canada (which countries may be said to be its birthplace and 
nursery ground as a successfal lighting agent), and ezclading 
Dr. Strache's experiment at Vienna of lighting a hospital with 
water gsisper se and Welsbach mantles, plants for the production 
of 7} millions have been erected. In the same period, under the 
Dominion and States Governments, where the people have had 
sufficient of it to know whether or not it is good for its purpose, 
water gas has not been either going back or at a standstill ; for 
during the past four yeirs new plants for 93 millions per day have 
been erected by the best-known firms. 

So far as my own experience of more than four years is con- 
cerned, I feel bound to testify that carburetted water gas has 
proved itself eminently suitable for public and domestic lighting, 
and that the lighting of our district is now more satisfactory 
than it was before. I do not claim for it that it changes hnman 
nature, and that we have ceased to hear the usual grumbles 
about quality which follow the delivery of gas bills in every 
town. Bat personally I would, if I lived at the works, have my 
house supply connected to the carburetted water-gas main, and 
use it in preference to coal gas. 

As regards the quantity we have made, omitting 1 1 millions 
in December, 1894, up to the end of 1898 we have produced and 
distributed 907 million cubic feet, against 967 million cubic feet 
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of coal gas. This together is equal to i J years* supply at Belfast, 
or six months' at Liverpool. Yet, fortunately, we have been 
quite free from cases of suffocation. Of course, one cannot deny 
that accidents will sometimes happen, even in the best-regulated 
families, whether they use coal or water gas ; but, as I have said, 
we happily have been free. 

Unfortunately in some other parts of our country it has been 
proved that the Transatlantic mode of suicide has immigrated 
here; and I am afraid Coroners' Juries will sometimes, in future, 
be puzzled as to a correct verdict. Their task is simple when a 
body is found grasping a discharged revolver ; but if in future such 
a body be found with merely the gas-jet turned on andunlighted, 
who is to say whether it is accident or design ? Speaking of 
firearms, we do not* find that gun accidents now are more fre- 
quent with the more powerful modern powders than they were 
formerly. This is because guns are better made. If, to adjust 
the parallel, I admit that carburetted water gas is more toxic 
than coal gas, I say that for this very reason it is a blessing ; for 
it will tend to give the death-dealing water-slide its dismissal, 
drive the still more deadly tinkering gasfitter to an occupation 
more suited to his want of skill, and produce properly qualified 
and certificated craftsmen for such important work. 

I am tempted to carry my simile a step farther and ask what 
difference it makes to anyone whether he is inadvertently killed 
by gunpowder or cordite, or whether by the escape of coal gas 
or water gas. Neither is intended, and neither should happen 
with reasonable care. Whether or not there may be any ground 
for inquiry into increased risk of using the gas, there is certainly 
a great deal to be said for the reduced risk of making it as com- 
pared with coal gas. But I will simply say our water-gas plant 
has been almost entirely free from time lost through injury 
since it was started. The workmen employed in the manufacture 
prefer it to coal gas ; and this is an important indication. 

Some unusual incidents in relation to the system may be of 
interest, so I will recount them. When we first started the plant, 
and for some time afterwards, a connection to the drains existed 
by means of which some of the water from the tar-separator 
could get away without our intending it. The drainage from this 
part of the works flows for some distance along a sedgy hollow by 
the side of the Great Eastern Railway ; and the small particles 
of oil tar floating on the water thoroughly impregnated the grass 
and sedge. While the wet season lasted, and the hollow was 
full of water, nothing of this was observable ; but when drier 
weather brought some of the sedge above the surface, one of 
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those fires so often seen by the side of railways occorred, and 
coming in contact with the grass, the ditch was soon ahlaze. 
Bnt being the middle of the afternoon, with plenty of men about, 
the flames were soon splashed oot by the use of shovels. 

Later on in the season, however, when the water had all gone, 
the occurrence was repeated — ^this time on a Sunday afternoon, 
when the works were shut down and only three or four men 
were about I was called as soon as it started ; and, telling the 
men to follow, I seized a shovel and ran to the spot, in the hope 
that I could beat out the fire. It was, however, spreading at 
a pace that plainly told it must bum itself out ; and the only 
thing to be done was to stop its spread, and save the telegraph 
posts. I at once turned to with my shovel, and, with the men, 
cut a furrow across the sedge. We had barely time to complete 
it when we were forced back by the dense and suffocating smoke 
and fierce fire. In less than another half- minute of anxiety, I 
had the satisfaction of seeing the success of my plan. The fire 
lined up at our stop ; and in about ten minutes from the start it 
was all over. The burnt part measured about loo ft. by 12 ft. ; 
and I cannot describe the blackness of the cloud of smoke, 
about 1} miles in length, that floated away from that badly-made 
burner, keeping just above the house and tree tops. I must 
leave you to imagine the terror of the un technical of the neigh- 
bourhood, when the news spread that the gas-works were on 
fire, and would soon blow up. The following day we dug in the 
remainder of the grass to save further conflagrations. 

The next incident is of more value from an instructive point of 
view. News was brought to me at the oflice that tar was flowing 
in great volumes from the stack- valve of one of the sets. Most 
of you are familiar with the construction, and will appreciate the 
incredulity with which I received the information. But when I 
reached the plant and found one of the superheaters and a large 
area of the stage covered with a tarry pitch, there was no room 
for doubt. Investigation showed that what had happened was 
this : Tar as well as water had been spraying into the scrubber, 
and the spray had become choked. The seal bad subsequently 
become simply a tar-seal ; and the washer and scrubber were 
greatly heated. The operator, discovering this, had prtfperly 
stopped gas making, closed his valve upon the outlet of the 
scrubber, and then proceeded to take out and clear the spray 
and replace it. Thus far all was right ; but instead of waiting 
for the scrubber and washer to cool, he turned on the water 
This produced a large volume of steam, which, on account of the 
outlet of the scrubber being closed, had no escape except up the 
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take-off pipe, and there it had to force the tar-seal ahead of it. 
The heat of the take-oif pipe no doubt helped to boil the tar to 
the top ; and some of it, falling on to the hot checker-work of 
the superheater, produced such a rush of gas that the remainder 
of the tar was carried out at the stack-valve. • 

The incident I am now going to relate is an addition to this 
address, as it has happened after I thought I had completed 
it. Last Monday week (Jan. 30), at about 6.15 in the evening, I 
was at work in the office, when the night foreman rushed in and 
shouted, •' Come over to water gas," and rushed out again. His 
manner caused me to lose no time ; and when I came in sight of 
the place, I saw that the tar-separator was on fire. The separator 
is covered by 3 in. by 9 in. deals, and is ventilated by a 6-inch 
pipe carried to a height of 40 feet, with an archimedean cowl on 
the top. Four of the deals were removed from their position ; 
and the engine-man had foolishly taken an ordinary lamp — his 
"safety" being out of order — to look into the separator. The 
result is easy to foresee — the explosive vapours fired, and the 
poor fellow was rather badly burned about the arms and face. 
I had the lifted planks replaced, and the whole of them covered 
with coke sacks; and the fire was soon smothered. 

This completes our list of troubles for over four years* working. 
Tar was the cause ; and tar may be said to be the sole cause of 
trouble in carburetted water-gas manufacture. Its production 
per 1000 cubic feet is only about half that of coal gas ; but still 
it is enough to be somewhat of a nuisance. We first used 
the tar as boiler fuel; but though saving about 4 lbs. of 
coke fuel per 1000 cubic feet by its use, it was troublesome, 
as either the burners stopped or else the chimney smoked. 
We therefore determined to deal with it in another way, and 
commenced by mixing some of the tar with the coal to be put 
into the retorts ; and later we injected more of it into the retorts 
by Mr. Herring's process^ This was found to be a valuable use 
for the substance ; and we continued to dispose of it in this 
manner until a market was found for it at a reasonable price. 
By consuming it in the retorts we estimated that, for every gallon 
used per 1000 cubic feet of coal gas made we gained an advan- 
tage of i^ candles in illuminating power, with about 5 per cent, 
increase in the tar. When the opportunity came, however, we 
were glad to be free of the mess in the retort-house. 

It is no news to tell you that the great drawback to the use or 
sale of this tar is its inclination to hold large quantities of water 
in suspension. A rough-and-ready test for the water is made 
by rubbing a small quantity of the tar in the palm of the hand, 



iiii-j4»eLi^ici paOta; irji tbe oolv ibKJuic test ii bydtaiJlaliwi. 
A« tiitwa bf Uie Ulter, «e soiaaiinet wtxk down to u low aa a 
quarter per cott. of water, and raa low for soaie d^s. Tbea 
•tiddaJr Hk percenui;e of water mar go °P : *i*^ " ^** ''^^ 
af enkd) aa O3 petceot. Tfais prore* ttul under certain coodi- 
IxM* of beat in ^vfjriog tbe oC, *crT oref ul wor iio g at Ote 
mepar*tot tibaeaiiy ■eparaie* tbe tar bj giKTitati^K) ; bnt towK 
iisaum other coadiltoo* prerail, aod aepaTztiaa ii diSrolt 

I luve coD&deace that ideaix will produce a smple meaiH of 
■*|Mra*TTn f-mf^i ^fif^i>itiy ^jg^n-wt «nKf<«iw<— 1» tlM-*^. I ha*e 
otfvetf— Raided bjr the known bet that a filter-paper nlnnted 
bf oiJ will filter oil Erom water, or saturated hy water will filler 
water Crom oil — taken Urge qnaotitjeaofwaterfrom tbe tar when 
it faa.f been higfal; charged. Perhaps herein may lie a solotioa 
of tbe proUein. 

With one word more on the rabject of water gas, I think jxm 
wiH have bad aa large a propo iti on of it aa even 1 dare pve 
y<yi; and mj laat word ia thta: Tbe State of Uaaaachnsetts 
paated a law to reitrict the tak of carfooretted water gas ; aod 
tber paaaed another to reinoTe tbe restriction. IE we, over beie, 
ti^nii in *Bj degree copy tbeir first step, I trast that we shall 
keep an cqaallr open mind, as well as a widely open door, so 
tbat tbe second may follow in due coarse. 

Tbe race of the Nineteenth Cenlnry ts almost finished, and 
cert year will see the " last lap." It is therefore gTatifying to 
fiid diat at this stage gaa is toond to be still " gcung strong " in 
the competition for pabtic and domestic ligbtiag. We are 
rapidly getting the measure of onr powerful rival petrolenm ; 
and nowtbal it is promised some heavy handicapping by Parlia- 
ment and tbe London Coaaly Cooocil, we may sooo hope to see 
it 'foite oat of tbe mnning where gas can be supplied. 

The tyttcm of supplying small consumers by means of pre- 
payment meters, with free gas-fittings, has already given gas a 
very large foothold where petrolenm formerly had entire and 
V- Some parts of the district of the Tottenham 
! samples of the very densely populated places 
We do not, however, find that the residents, 
1 iigbtiog for any love of it, bat becaase tbe 
installation is small for oil-lamps as compared 
This assertion is proved by onr constant 
'ben a change of tenant occurs (which at some 
Dnce In every three months), each successive 
Iboat exception, uses the meter and fittings. 
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We fixed our first slot-meter in 1893. The number of slot 
consumers at the end of that and the succeeding years has 
been as follows : 68, 1250, 2658, 4323, 5740, and 7024 respectively. 
The corresponding figures, in cubic feet, for the gas consumed 
are : 170,000, 8,472,000, 26,252,000, 43,130,000, 64,324,000, and 
85,880,000 ; and those for the percentage on the total private 
consumption, o'o6, 2 82, 776, 1176, 15*42, and i8'9i. These 
figures seem to indicate that we are only just getting into our 
stride against petroleum ; and I believe we shall, in time, practi- 
cally oust it altogether. 

A great deal has been heard, especially last year, in some 
evening newspapers about the cause of danger in oil-lamps ; and 
the fiash-point of the oil seems to have been the chief con- 
sideration. The fact seems to have been overlooked that, even at 
normal temperatures, a high-Hash oil will burn easily when it 
has a wick ; and a table-cover, a carpet, or a woman's dress will 
readily serve that purpose. The determination of what high 
degree of temperature shall be the minimum flash-point of lamp 
oil, and what form of lamp will keep every particle of its oil 
(whether it be in the reservoir or on the wick) below that tem- 
perature in drder to secure s&fety in use, will soon fall very con- 
siderably from its present seeming importance, if our rate of 
exterminating lamps be fairly representative of other towns and 
districts. Whether or not the first experiment in raising the fiash- 
point will attain the success expected of it, or whether the limit 
will have again to be raised, it is certain that it will enable gas 
everywhere to compete with oil in price as well as safety and 
convenience, and thus hasten the desirable day when oil-lamp 
accidents will cease to occur for a reason corresponding to the 
disappearance of snake-bites in Ireland. 

Into the general question of electric lighting I do not propose 
to go, except as it affects the districts with which I am asso- 
ciated. And so far as existing rivalry is concerned, there is very 
little to say, as we have only a few instances of private lighting. 
Of one house so lighted I was for a time the occupant, and thus 
had the opportunity of an every-day acquaintance of the system. 
I merely mention this by the way ; but if anyone would like to 
know anything ftnrther on the subject, I will refer him to my wife, 
who was constantly urging me to put up gas-fittings. 

Of course, in some of the local papers, in the District 
Councils, and at street- corner political meetings, when at a loss 
for a sound subject, there has been occasional agitation for the 
extensive introduction of electricity into the district ; and to 
meet this in a friendly spirit the Directors of the Gas Company 
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decided, when promotiDg a Bill for other purposes, to endeavour 
to secure powers direct firom Paiiiament for the supply of dec- 
tricity, without obtaining them throngh the medinm of the Board 
of Trade. In taking this course, I needly hardly say that no 
disrespect was intended to that yery important Government 
Department. The sole intention was to facilitate the procuring 
of authority by including it in a General Bill, and thus saving 
the expense of separate procedure — not merely to the Totten- 
ham Gas Company and others who might follow, but to the 
consumers themselves; for it must alwajrs be home in mind 
that it is they who have to pay the cost 

However, it was decided that this innovation could not be 
allowed, and that authority must be sought separately as here- 
tofore. The clauses (which correspond to the usual Board of 
Trade Order) were therefore dropped. But, still wishing to meet 
such demand as exists with open hand, the Directors decided to 
give notice to apply for powers under an Order of the Board of 
Trade. On this being done, they were at once opposed by the 
District Councils. The fever of municipalization was in the air ; 
and the prospect of powers they might possess going to others, 
was more than municipal nature could stand. Perhaps it was 
thought they could supply electricity more cheaply than we 
could ; but such a faith is scarcely comprehensible in a district 
which, while trying to manage its own water affairs, and charg- 
ing a rate of 2S. in the pound on assessment for an unsatisfactory 
supply, finds it more profitable to contract itself out of its more 
appropriate business of dust removaL The result was that the 
Gas Company were saved the outlay to meet a very questionable 
demand, and a possible dead loss; and the ratepayers lost, 
through their representatives, the best chance they are likely 
to have for some years to come of a cheap supply of electricity 
accompanied by no risk of a heavy charge on the rates. 

On the other hand, incandescent gas-burners for public and 
private lighting are every day becoming more popular, and are 
lessening the already small demand for electricity. In public 
lighting, one of our Urban Councils has already adopted the 
system entirely ; another has done so very largely, and is con- 
stantly extending it ; a third has commenced ; #irhile the fourth 
is now making inquiries which will probably result in its complete 
adoption. 

In our district of England's present capital, we find it quite 
impossible, in maintaining the efficiency of the system, to 
keep anywhere near the average of mantles in the ancient capital 
— that pioneer city of incandescent lighting, Winchester. What 
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proportion of the extra mantles used is due to the difference in 
the sedateness of the inhabitants — especially the younger por- 
tion — or what to the extra traffic of our streets, I cannot say ; 
but I regret to have to confess that, notwithstanding the greatest 
care, we are compelled to use, in keeping our burners in effi- 
cient order, an average of close upon eleven mantles per lamp 
per year. This breakage is, of course, enormous ; but we are 
steadily reducing it by means of an ti- vibration devices and care- 
ful attention. Great as the breakage is, however, it gives us the 
satisfaction of knowing that the streets are as well lighted as 
they would be at twice the cost by electricity. 

For domestic lighting the incandescent system is becoming 
more and more popular; and we would not do otherwise than 
encourage it. In mantles put upon the market, most new 
departures, if they happen to be worthy an existence, meet with 
a sudden death by way of an injunction; while most of those 
that are allowed to survive ought, so far as honesty and merit 
go, to have an injunction. Even in the houses of my own 
friends, I have encountered miserable imitations which are the 
outcome of the present arrangement ; and I cannot help think- 
ing that a great deal might be done to protect the public, by the 
present masters of the situation, if only greater freedom in the 
sale of their mantles were allowed, and a more conspicuous trade 
mark attached so that no mistake could excusably be made by 
the purchaser. 

Another system of lighting has recently had a great deal of 
attention ; and it certainly has claimed its full share of human 
sacrifice — I mean, of course, acetylene. I do not, however, look 
on this gas as a rival to ordinary gas, as without doubt, should it 
ever become possible, in cost and safety, for it to be such, it will 
then naturally fall in line under our own colours as becomes one 
of our kindred. Its present scope, however, is confined mostly 
to those districts and places outside the sphere of ordinary gas 
supply ; but the day may yet come when gas companies will take 
it into their ranks. They may even, at some remote period, use 
up their spent lime and coke, as well as their retort carbon, to 
make their own calcium carbide ; and there are already indica- 
tions that they may also thereby produce diamonds as a bye- 
product. 

Matters affecting labour have been so prominent lately that I 
should not be justified in closing this address without a few words 
of reference to it, even though I run the risk of wearying you. 
So far as they concern the gas industry, the labour events of 
the year include increased pay of stokers, reduced hours of others, 
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the establishment of the Workman Director, and that wholesale 
system of life insurance, the Workmen's Compensation Act, 
which has now been in operation for seven months. The advi- 
sability of transferring the risk to companies who make life insur- 
ance their business has had to be considered ; and most large 
undertakings have decided to form their own fund. This, to my 
mind, is by far the best course, as it leaves them, as employers, 
free, in the unfortunate event of an accident, to deal direct with 
those afflicted'-guided only by the Act and a desire to do justice 
liberally and unhampered by any consideration of what their 
duty might be to the Insurance Company. Nevertheless, it is 
jnst as advisable for small concerns to insure against accidents 
as it is for a man with responsibilities and no capital to insure 
against death. However, I see little more need for a gas com- 
pany insuring now than existed before the Bill was drafted. 

I do not think the Act makes much real difference to good 
employers, among whom we may safely claim always to have 
been classed. jMost gas authorities would. at all times have 
compensated voluntarily almost or quite as liberally as the Act 
now compels. Most of them, too, by a slight additional con- 
tribution to the subsidized benefit club which exists on most 
works, and a modification of its rules, can even now be' allowed 
to substitute that in place of the conditions of the Act. 

At Tottenham, our interest in our men, although not going 
the length of profit-sharing or the extreme of special repre- 
sentation at the Board meetings, is probably more than that 
which any other trading concern in the vicinity extends to its 
employees. In addition to a benefit society, we have established 
a savings bank, paying interest at the rate of 5 per cent, per annum 
calculated on complete pounds of each monthly balance. This 
was started by the men's request, when the week's holiday was 
first given, with a view to their " laying by " for it, and as an 
*'aidto thrift;'* but judged by our majority, a workman with 
16 hours a day hanging on his hands does not seem able to be 
thrifty. It is disheartening to find it so little appreciated ; but 
it is spared for the sake of its *^ten tighteous." We work our 
nren shorter hours than neighbouring factories and workshops, 
on the whole we pay better wages, we give a week's holiday in 
summer to the regular hands, and yet I sometimes think we get 
less loyalty for it. Most of our trouble naturally comes at the 
night shift, from men who have spent the evening in the public- 
house previous to coming to work. This is an unavoidable effect 
of the eight-hour system. 

Though I speak chiefly of the Tottenham works, I take it that 
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it is typical of all its kindred; and I freely confess that my 
sympathies are far more with the mechanics of the works than 
with the stokers. I was therefore glad that, at the time when 
the stokers were recently given their 7^ per cent, advance in 
pay, some consideration was also shown to those upon whom 
I have always looked as the backbone of the operative staff, 
especially when any trouble or hitch has to be met and rectified 
in any part of the works. It does not much matter who the 
stoker is that puts the coal into the retorts, nor who he is that 
pulls out the coke. These operations do not want thought, edu- 
cation, or knowledge of the individual works. But the best fitter 
is the one who has grown up on the works from an intelligent lad 
to a skilful mechanic, who knows the works, and has thus become 
thoroughly acquainted with the details and peculiarities. 

The consideration given to this latter class, when the stokers 
had their increased pay, was that in the winter months they 
start work at 7 o'clock instead of 6 o'clock, and have half an 
hour off for breakfast between 8.30 and 9 o'clock. In the sum- 
mer months, they will start at 6 o'clock, and have onehour (from 
8 to 9 o'clock) for their breakfast. They will then have time 
either to go home or make their breakfast at the works for them- 
selves, whichever they choose. This is a reduction of working 
hours of over 5} per cent, in summer, and over 11 per cent, in 
winter. Thus all our workers are to be congratulated ; and it is 
to be hoped that we shall realize that promise which is always 
made by those who profess to be their leaders — namely, that 
they will take a correspondiugly increased intelligent interest in 
their work. 

I will now bring my remarks to a conclusion by reminding you 
that we, in this Association, have been rather severely taken to 
task by part of the Technical Press, and accused of lethargy. 
As your President, I must say I have not observed this condition 
in our meetings. But we are, as it were, unwarrantably put upon 
. our trial, and we must not rest under the charge. According to 
our critic, what is wanted is something new and controversial 
introduced into our meetings. It is of no use for me to appeal to 
you to find a fresh subject on which to write — there are plenty 
of old ones which are not yet threadbare ; but I do appeal to 
you to furnish papers, and to put as much disputable matter into 
them as possible. 

I should like to suggest one thing which might be done to 
increase controversy — probably the suggestion itself will raise 
one — and it is that papers should be in the hands of the Secre- 
tary at least a week before the meeting, so that they may be 
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printed and posted to members three days in advance of the 
meeting. If this were done, my only fear is that members, having 
read the papers, might be satisfied, and stay at home. Bat my 
hope and belief is that they, seeing beforehand in what manner 
the subject was being treated, would cull such statistics of their 
own working as might bear upon the point, so as to attack or 
support the paper, and make the discussion as lively as even our 
good friend can desire. 

Papers have sometimes indefinite titles. I have often, when 
hearing them read, wished I had previously known the line of 
argument ; and I have abstained from offering any remarks for 
want of being definitely prepared. There can be no doubt the 
arrangement I have suggested would add greatly to the value of 
the discussions, as most statistics and statements would then be 
given deliberately instead of on the spur of the moment. 

At the conclusion of the address, 

Mr. W. D. Child (Romford) said he had been asked to pro- 
pose a vote of thanks to the President for his address; and he 
could assure the members that it was a great pleasure to him to 
do so. In the opening paragraph of the address, the President 
alluded to the fact that his father had previously occupied the 
chair ; and he (Mr. Child) had no doubt that it was a great 
pleasure to the father to see his son now filling that honourable 
position. In nominating Mr. Broadberry for the presidentship, 
the Committee had in their minds the useful life his father had 
lived both in his profession and in the Association ; and they 
hoped to see the son following in his footsteps. The subjects 
that had been touched upon by the President were thoroughly 
up to date ; they were of considerable interest to the members ; 
and the manner in which they were dealt with would be very 
useful to them at some future time. 

Mr. A. F. Browne (Rotherhithe), in seconding the motion, 
said the members had listened to the address with great pleasure 
and considerable enjoyment. He thought perhaps the dominant 
note was the frank and outspoken expression which they knew 
so well in their President, and' which had so well become him 
on former occasions. 

The motion was carried by acclamation. 

The President cordially thanked the proposer and seconder 
for the kind words they had used in submitting the motion, and 
also the members for the hearty way they had endorsed them. 

This concluded the business proceedings. The members 
afterwards dined together. 
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ANNUAL MSSTING, F£B. 25. 

This Meeting was held at the Grand Hotel, Manchester, On 
the members assembling shortly after eleven o'clock, omnibuses 
conveyed the party to the Gaythom station of the Manchester 
Gas Department, where, ander the guidance of Mr. G. Ernest 
Stevenson, the Corporation Gas Engineer, and Mr. J. Merrell, 
an inspection took place of the installation of coke-conveying 
machinery applied to a range of inclined retorts. It was work- 
ing with admirable smoothness ; and, in conjunction with the 
charging arrangements of the inclined retorts, engaged the 
attention of the members during the whole of the time they were 
able to give to the visit, apart from the other operations of the 
plant at the works. At the conclusion of the inspection, Mr. 
Haddock, on behalf of the Association, tendered to Mr. Alder- 
man Bax, the Deputy-Chairman of the Gay thorn Station Sub- 
Committee of the General Gas Committee, the thanks of the 
members for allowing them the opportunity of being at the works ; 
and the formal vote of thanks subsequently passed was duly 
acknowledged by Mr. Bax. 

On the meeting being constituted for business after lunch at 
the Hotel — Mr. Haddock in the chair, 

The Honorary Secretary (Mr. S. S. Mellor, of North wich) 
read the minuter of the Bradford meeting, held on Nov. 26, 1898, 
which were duly confirmed. 

The Late Mr. Robert Hunter. 

The Hon. Secretary also read a letter from Mrs. Hunter, 
expressing her sincere gratitude to the members for iheir kind 
message of condolence on her bereavement. 

Election of New Members. 

On the proposition of the Secretary, seconded by Mr. Shad- 
bolt, Mr. William Buckland, of Chesterfield, and Mr. Hubert 
Russell, of Holmfirth, were unanimously elected members of 
the Institution. 
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Tbe SccKETAKT read the report of flie Coamattoe. 
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In^ iTMCUrd, fwiT Iwd ilinf. itH thrrr h-H irfiml imtlffr Bnir 17 
i34ineiaber»ontfaeroDof the Imliin liiiM. Tbe 
tegnitad to rqiort dial dodns the year the 
Inil iiMliinnl iririT Inoi b j ftir ilritti nf two nf Iff 
Bifarfwis — Mr. W* Smith, of Hjde» and Ifr. Robeit Hoaier» a£ 
Cbeiter. Mr. Saiith. it was renafhed. was oae of the fooiden 
(tf the Imtitiitioo, and was most rQ^nIar in his attendance at the 
In his capacity as Anditor. he had runiii i wl tlie 
for tile past fiftcico 5feai% wifli eveiy lafiilactioo to the 
By die death of Mr. Honter the I n aU l utioo lost a 
who rc^niaily joined in the diiraMioni at the 
He acted in tiie c ap acity of Hoooniy Secretaiy for a 
and was a Past- lYrridrnt of the Institution, 

The acooonts accompanying the rqioct wcfe tahfn as read i 
^p^ aftgrscMitg e]i^iianation as to ***■**»" of the items. 

Mr. J. H. Bkeablet (Longwood) p ropos ed , and Mr. G. S- 
FaiTH (Fioddbam) seconded their adoptian« which was agreed 
to 



Electiosi of Office-Beaseks fob 1899. 

Mr. K. G. Shadbolt, in proposing tlie dection of Mr. G. E. 
Stevenson as Senior Vice-President, said it was most fitting tliat 
the Fngmew of the Gas Department of tiie Manchester Cor- 
pofation dioold be dected to tiiis oflioe in view of tlie title of 
tbe Instttntiott. 

Mr. H. Hawuxs (Todmocden) seconded tlie resoiation, and 
it was cjirrieii. 

Mr. Stevexsos, in thanlring the membeis, said he wished he 
was able to devote more time to the Institution. 

Mr. QiasL Wood, of Bradfiord, was elected Jonior Vus^ 
Prerident. Mr. Thomas Newbigi^ng was conttnaed in die 
oflioe of Treasurer ; and Mr. Mdlor was re-elected Honocaiy 
Secretaiy. Meserk H. Townsend (Wakefield) and W. Carr 
(Stalybfldge) were dioaen to serve Japan the Committee; and 
Messrs. Doxbofy and Lamb were re-appointed Auditors. 

Votes of Thanks. 

Mr. J« Chew (Blackpool) proposed a vote of thanks to the 
CoiBmfttee, tbe Sea«taiy, and other officers, for their services 
daring tbe past year. 
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The resolution having been carried by acclamation, 
The President and Secretary returned thanks. 

Introduction of the New President. 

The President, in introducing Mr. R. G. Shadbolt as Presi- 
dent for the ensuing year, wished to thank the members for the 
kind way in which they had supported him during his year of 
oifice, which kindness he was sure would be extended to his 
successor. 

Mr. R. G. SiiADBOLT then took the chair, and read his 

INAUGURAL ADDRESS. 

Gentlemen, — On rising to address you to-day, I must again ask 
you to accept my sincerest thanks for the honour you do me. 
Although naturally proud of such a distinction, I already find 
there is another side to the situation than that of personal 
gratification. It is certainly no light task to maintain what 
diplomats term the *' status qm ; ** but when it comes to the 
guidance — however nominal that guidance may be — of an In- 
stitution so highly progressive, both in point of membership 
and quality of transactions, as ours, one feels his limitations and 
shortcomings as he never did before. The position, however, is 
not without its consoling feature ; and this is to be found in the 
personnel of the Committee — formed as it is, both officers and 
members, of gentlemen of experience and energy, such as one 
can look to with certainty for advice and support. Given also 
the undivided assistance of members old and young, it inspires 
one with the belief that with a long pull, a strong pull, and a pull 
all together, we may make this — one of the closing years of the 
century— one of the most useful and successful in every sense of 
the terms. 

In reviewing the district covered by our Institution, we find 
the manufacture and distribution of gas carried on under almost 
as diverse conditions as can well be conceived, although, taking 
the central and most thickly studded portion, the requirements 
are chiefly those of manufacturing towns. Still, taking the gas 
industry of the United Kingdom as a whole, it could not be 
better represented than by the district we cover. This being so, 
it would be manifestly unjust to occupy your time by much 
specialiring ; so with your kind indulgence I propose touching 
lightly upon those phases of our industry which present them- 
selves the most readily to my mind. 

Scarcely is there a department or branch of gas administration 
but can show some improvement and development of one kind 
or another — and that within comparatively recent times. In 

c 2 
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fact, the whole indnstiy woald at the present moment appear to 
he pregnant with life and energy. From the purely commercial 
point of viewi oar business may be said to show a steady, irre- 
sistible increase, snch as justifies us in unshrinkingly feeing 
our critics, and enables us to give an excellent account of our 
stewardship. That this is no mere sentimental boasting, a re- 
ference to that infallible witness the Board of Trade Returns 
will show. Briefly stated, the authorized gas undertakings of 
the United Kingdom have, during the last ten years — ^the time 
we ought, according to some prognosticators, to have occupied 
in the process of dissolution — ^increased their gas sales to the 
extent of 40 per cent. ; while the increased profit from those sales 
necessary to pay dividend and interest on the extra capital em- 
ployed during the same period, stands at the ridiculously dispro- 
portionate figure of 7 per cent 

Yet some may ask : " How do we stand to-day compared with 
a more recent time than ten years ago ? *' The same reliable 
witness shall discover. The returns show that, comparing those 
bearing date 1898 with 1897, the increased sales of gas amount to 
4*5 per cent. ; and the increased amount placed to profit and loss 
account only 1-84 percent. — a very similar state of affairs to that 
shown in the ten years comparison. This mode of expressing 
the advance made in the manufacture and distribution of gas 
will, of course, appeal most strongly to the commercial mind, 
and can also be understood by the man in the street. Indeed, 
any business or industry that is discharging its duty to the public 
in an equally efficient manner has every reason for self-satisfac- 
tion. The figures given above relate, as stated, to the whole of 
the authorized gas undertakings in the United Kingdom, of 
which we form no inconsiderable portion, as Lancashire and 
Yorkshire alone contribute 25 per cent, of the total gas made by 
those undertakings ; and there is no doubt that the members of 
this Institution are well in the van, and contributing their full 
share to the rapid developments and improvements now taking 
place in the gas world. Albeit the commercial improvements 
effected are not due to chemical and engineering progress alone, 
for improved financing has also rendered valuable assistance. 
Anyhow, this combination has resulted in our providing the 
public with a gradually cheapening article, and rendering our- 
selves more and more indispensable in the process. 

The chemical aspect of our operations is necessarily a fasci- 
nating one ; and it may be taken as a sign of the times that the 
interest in, and study of, chemistry as affecting gas manufacture 
(equally with other manufactures) is spreading rapidly, and the 
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old reproach of rule-of-thamb working will soon be completely 
removed. Rule-of-thumb, by the way, is no monoply of the gas 
manager ; nor was it ever so. 

Sorroonded as we are in oar daily avocation by some of the 
most interesting changes, both chemical and ph3rsical, in the 
materials dealt with, it would be wonderful indeed if we did not 
develop the chemical side more fully. Opportunity is not given 
to all alike to acquire the laboratory training which is becoming 
more essential in the gas engineer every day. Still, there are 
many opportunities, even in the smallest works, of adding to our 
scanty store of knowledge, and, what is of still greater im- 
portance, the practical application of this knowledge from time 
to time. 

No more fruitful field of labour and experiment can be found 
than the retort-house, especially in connection with the manipn* 
lation of fuel, thanks in a great measure to the advent of 
regenerative firing. This method of heating has been with us 
so long, and has become so firmly established, that we are in 
danger of looking upon it as the acme of perfection, and of 
imagining that no further improvement can be made. Whether 
this be correct or not, time will prove. Personally I am oi 
opinion that further economies may be effected by such means 
as maintaining the fuel at one constant thickness, thus giving 
off a uniform supply of carbonic oxide. Also by the recu- 
peration of waste gases from the settings, by means of which a 
certain amount of heat energy must be conserved. These two 
items alone are well worthy of attention, which can but result 
in benefits of one kind or another. Upon application to extended 
working conditions, the game may, of course, prove to be not 
worth the candle ; but, so far as I am aware, it yet remains to 
be proved. Certain it is, from my own observations, that modi- 
fications, such as here indicated, are quite practicable. 

Or as another direction for research, what can be more inter- 
esting — and at the same time more perplexing — than the process 
.of condensation ? As ordinarily carried out, the main if not the 
sole object is to reduce the temperature of the gas, in conjunction 
with sufficient surface contact or friction, to throw down or ex- 
tract the tars, and incidentally the water vapours, contained in 
the crude gas. Close observation soon discloses the fact that 
the character of the gas, both chemical and physical, is not by 
any means constant under this treatment, and that too rapid 
cooling under certain conditions may bring about the transfer of 
^ome of the light-giving constituents of the gas to the tar-well, 
instead of to the gasholder. Farther observation will disclose 
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the action of condensed vapoora npon those still in the K«seoas 
fonn. In £eu^ condensation may be carried to sach a pitch, 
under abnormal conditions, as to almost denude the gas of its 
light-giving properties. This is, indeed, a region where the ex- 
perimentally inclined may explore to his heart's content ; and 
the deeper he penetrates, the more wiU he find awaiting him. 
It is at this stage that enrichment in the generating plant may 
be rendered partially inefficient or be materially assisted; and 
I may perhaps be pardoned if I here interpose a few remarks 
on what has come to be known as the self-enrichment of gas. 

As coiner of the term, it will possibly not be thought irrelevant if 
I attempt to define its meaning. Primarily it may be said to mean 
the utilization of some of the constituents of the gas in its eariier 
stages of manufacture, which under ordinary conditions would 
be lost— «.«., so far as their retention in, and beneficial action 
npon, the finished gas is concerned — and, secondarily, the mani- 
pulation or method by which this end is attained. I must confess 
my inability to furnish you with a ready-made theory of what 
actually occurs during the process of self-enrichment. But th«t 
sometlidng of a beneficial character does occur, has been amply 
demonstrated; and I prefer to approach the subject from a 
severely practical, rather than a theoretical or mjrstical, stand- 
point. 

As described in a paper submitted to the Eastern Counties 
Gas Managers' Association, in September, 1896,** it was while ex- 
perimenting from a theoretical point of view, that I was led on 
to what culminated in the self-enrichment process of to-day. 
The starting point was the returning of purified gas to the by- 
draulic main, with the idea of the more stable gas canying some 
of the lighter hydrocarbon vapours forward, and thus running 
the gauntlet of condensation ; and to further assist the returning 
purified gas in its mission, its vapour tension was temporarily 
raised by bringing the temperature up approrimately to that of 
the foul gas. Yet, despite all allurements, the fickle vapours 
eontinued their downward career — absolutely refusing to be en- 
snared. Once possessed of the ** returning " idea, it was not a 
great step from purified to semi-purified gas, in all its stages from 
the exhauster forward ; and, having run this gamut, to vary the 
point of introduction of the returning gas within the limits of the 
ascension-pipe and exhauster inlet. 

Without attempting to lead you through the vicissitudes of 
failure and success, suffice it to state simply the result of it all 

* See " Reports of Gas Associations " for 1896, p. 291. 
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which is that a certain proportion of gas, at that stage of con« 
densation where the tar is practically removed bat some of the 
lighter vapours remain — such, for instance, as would quickly 
stain white paper brown — ^returned to a point on the foul main 
where the temperature of the foul gas approximates to 130** Fahr., 
will give enriching results up to if candles. Indeed, under 
iavourabie conditions, an enrichment of z candles has been ob- 
tained — viz., from 17 to 19 candle power. 

That this increased illuminating power should be obtained at 
the expense of something or other, is but rational ; and on look- 
ing round, the effect was found to be on the condenser tars. 
These tars measured i^ gallons per ton of coal carbonized ; and 
the extent to which they were affected is shown by the following 
analyses : — 



/ 


Per Cent, by Weight. 




Without 
Self-Enrichment. 


With 
Self-Enrichment. 


Loss due 
to Enrichment . 


Water ...... 

Crude naphtha . . . 

Light oil 

Creosote 

Anthracene and heavy oil 

Pitch 

Loss 


1*90 
8'io 
9*26 

25 57 

21*48 

3300 

0*69 


1-74 

7*57 

7 '26 

22'00 

19 '35 

41-30 

0-78 


. a 

0-53 
2*00 

3'57 
2*13 

• • 




lOO'OO 


100*00 


• • 



From these analyses, you will notice that the loss occasioned 
in the condenser tar by the self-enricher is chiefly in the oils 
and creosote. Consequently it is but fiadr to presume that 
these contribute towards the results obtained. Although no 
exact analysis has been made of the vapours contained in the 
returning gas, those condensable under ordinary conditions 
evidently contain a large proportion of benzol. Three gallons 
of this condensate, allowed to stand for a few weeks in contact 
with the atmosphere, separated out to heavy oil, water, naphtha- 
lene, and very light oil. 

At the time the foregoing results and tests were obtained and 
made, we were carbonizing at Grantham under the direct-fired 
system, and working at what some would call comparatively low 
heats. But during 1898, gas-making operations were transferred 
to a new retort-house, with all settings on the regenerative prin- 
ciple; and a certain amount of speculation was indulged in as to 
how the self-enriching method would act when carbonizing at 
higher heats, and presumably under less favourable conditions. 
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Sabseqnent events have, however, shown that results ahnost 
identical with those obtained previously may be secured under 
the altered conditions, by very little re-adjustment. Some 
500 cubic feet more gas of fully 17-candle power has been 
obtained per ton of coal under the newer conditions and from 
the same class of coal as that previously used — viz.. South York- 
shire. Valuable as are the enriching results obtained by this 
method, they are not the only advantages attending its use ; for 
the experiences of others, as well as of myself, go to show that, 
properly applied, it is a certain cure for naphthalene troubles. 

My own experience with it during this winter is very striking. 
The starting of the new retort*house previously mentioned put 
the self-enricher out of action ; and owing to the thousand and 
one small items incidental to the situation, the enricher remained 
out of action until the winter season had well set in, and enrich- 
ment of some kind became necessary. Altogedier it had been 
out of action from the early part of April until the beginning 
of November, when the necessary connections were again made 
and the enricher put to work. Scarcely had it come into action 
than naphthalene made its appearance, principally on the side 
of the district farthest from the works, and became very trouble- 
some, particularly in those lamps fitted with incandescent 
burners. Examination of the enricher arrangements revealed 
the fact that the temperature of the fool gas at the point where 
the returning gas was introduced, instead of being 130** Fahr. as 
anticipated, ranged only from 100^ Fahr. to iio^ Fahr. Also the 
condition of the returning gas was not so oily as before. These 
discrepancies were remedied by the 130^ Fahr. point on the foul 
main being sought and found, and the returning gas taken from 
the washer inlet instead of the outlet. This adjustment soon had 
an appreciable efifect upon the illuminating power of the gas ; 
and in less than three weeks the naphthalene troubles had en- 
tirely ceased, and moreover have not appeared since. This in 
itself is sufficient to my mind to warrant attention ; and I trust 
the time is not far distant when the precise conditions requisite, 
and the exact actions taking place during the self-enrichment of 
gas, will be thoroughly understood by all concerned. 

The remaining processes-swashing, scrubbing, and purifying, 
not to mention the extraction of the cyanides — are all equally 
interesting to the chemist in their respective spheres. As we 
discussed the question of purification generally so recently as 
our last meeting, the less said on this head perhaps the better, 
and I will confine my remarks to the last of these processes — 
purifying ; meaning the removal from the gas of all remaining 
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impurities after treatment in the scrubbers, &c., and that of 
course with the least possible cost. 

The intermingling of oxygen at the purifier inlet is a certain 
means of prolonging the life and increasing the duty of the 
material employed ; but it appears to have gradually fallen into 
disuse — the cost of producing the oxygen being presumably the 
chief reason. Anyhow, many of us resort to mother atmosphere 
despite the deleterious effects of the preponderating nitrogen — 
and with great benefit, too. Time and observation have shown 
that the action of atmospheric air may be greatly accelerated by 
a certain humidity, which, of course, minimizes in turn the action 
of the nitrogen by reducing the quantity of air necessary to 
achieve a given result. The exact degree of humidity necessary 
has so far not been defined ; and as our old' foe naphthalene 
puts in an appearance immediately an excess of moisture occurs, 
the business of the experimentalist in this connection is clear — 
viz., to define the exact proportion of water vapour a gas may 
contain without bringing about the precipitation of naphthalene 
in the solid form. Once this is defined, even approximately, the 
only drawback to the use of steam and air in purifying will have 
been removed. 

The amount of research and experiment necessary to ade- 
quately deal with the various chemical problems as they pre- 
sent themselves demands much more time and attention than is 
at the disposal of the busy manager ; and in the larger works 
the chemist has become quite indispensable. But all kinds of 
considerations conspire to bar the chemist from the smaller ones. 
Doubtless as the average size of gas-works increases, this mem- 
ber of the staff will assume his proper place. Especially will 
this be so if the manufacture of water gas spreads to any great 
degree, and restrictions as to the proportion of carbonic oxide 
be imposed. Meanwhile, the managers of smaller undertakings 
are placed at a great disadvantage in this respect; and I throw 
it out as a suggestion that those of our members who are in the 
happy position of having a chemical assistant, do, when convenient 
and desirable, allow him to render assistance to their less fortu- 
nate cofifrhres. Having myself been assisted in this way by a kindly 
neighbour, I assure you it is a favour highly appreciated. 

To divert our attention from the domain of the chemist to the 
province of the engineer, is but the work of a moment ; yet, 
momentary as it is, it serves to show the great versatility 
required of the gas engineer of to-day. Not only must he be a 
thorough business man and somewhat of a chemist, but he must 
also undertake the designing, constructing, and final control of 
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the various plant and apparatus comprising his works. Wlien 
visiting various works-^especially of the larger type — as we are 
often privileged to do, how one is impressed at times with the 
dominating mind pervading the whole. In one instance, the 
impression will be that of general inadequacy, cramped, cabined, 
and confined in very deed ; while in another it is like coining 
suddenly in contact with a refreshing breeze— capacity, ease of 
working, and a general sense of roominess and freedom, is 
depicted in every feature. These features are but the expressions 
of the guiding mind, which in turn is, to a very great extent, the 
product of his time. 

If we pass over such items as the change in general design 
from the heavy ornamental, on the one hand, and plain flimsi- 
ness cm the other, to a not unpleasant combination of form and 
utility, as ejfiressed inmost workE of modem design, the principal 
feature and trend at present is certainly the increasing use of 
machinery in the handling of material. Fortunate indeed is the 
man whdie works are of sufficient magnitude, and circum- 
stances sttfficiently propitious, to enable him, by the adoption of 
mechankal assistance, to minimize his dependency upon that 
most unstable of all factors the British workman. 

Altbdugh machinery is in many instances utilized in such parts 
of thA works as the purifying-house, it is naturally in the retort- 
houie, coal-store, and coke-floor that the greatest scope exists 
£o^ its successful application. Whether it take the form of 
oMchinery for horizontal or inclined retorts, there are few 
lAstances but (with a works sufficiently large to keep it well 
employed, and the initial difficulties once surmounted) will show 
improved ali-round working by its adoption. Still, the factors 
to be accounted for are so many, and of such diverse characters, 
that each engineer must carefully weigh the pros and cons before 
finally committing himself to its use. In fact, like any other 
innovation, a great amount of discrimination is called for ; and 
unless some distinct gain is to be secured, the shovel or scoop 
will hold the sway in this particular case a little longer. 

Until quite recently, there has been no intermediate appliance 
available between the shovel or scoop and the manual machine 
— such, for instance, as could be used without the aid of break- 
ing and elevating machinery, or where the retort-house working- 
floor is restricted in width. I believe, however, that those of us 
in this intermediate state are about to find relief, for a very 
simple piece of mechanism is now being placed before us which 
entirely dispenses with the skilled charger, and from its action 
nnder prolonged trial would appear to be economical in working. 
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It is simple and speedy, and promises to be asefdl in those 
works which are prohibited, from one reason or another, from 
participating in the nse of any one of the various excellent 
mechanical appliances now in vogue. 

But perhaps the boldest, and decidedly the most radical, 
attempt to eliminate manual labour from the retort-house, has 
emanated from within our own district, in the form of the revolv- 
ing retort. Certainly no departure in gas manufacture was ever 
heralded in a more auspicious manner, or had before it a more 
promising outlook. Every attention was paid to the new arrival ; 
and all kinds of wild visions were conjured up of the important 
part it was destined to play in our midst. Yet, brilliant as the 
outlook then was, at the present time failure is writ large upon 
it — at any rate to the superficial observer — and my excuse for 
calling your attention to what has erroneously come to be con- 
sidered as a closed chapter in history is that the failure of this 
machine to efifect its originally-intended purpose is no more 
certain than that the fascinating promises held out in the first 
instance have been assured. 

It fell to my lot during the winter of 1896-7 to have placed at 
my disposal for testing purposes under every-day conditions a 
couple of these retorts, connected to a complete plant, with a 
view to ascertaining what might be expected of them in an 
ordinary way; and as these tests were to form the basis of 
negotiation between two other parties, every care was taken 
that nothing should be misstated one way or the other. Like 
most tests of this kind, hitches and stoppages of various sorts 
were the order of the day, and the longest run only extended 
to a little under three days. However, runs of sufficient length 
were made to demonstrate weaknesses and bring out difficulties 
that short trials would not reveal. The entire tests were carried 
out in three sets, the intervals being devoted to alterations and 
repairs ; and as it is not my desire to weary you with a recital of 
Ifee many difficulties encountered, I give below a summary of 
the results obtained in the first and second sets of tests, repre- 
senting five runs in all of from 24 to 65 hours* duration each. 

At this stage it was discovered that the illuminating power of 
the gas was quite at the mercy of the exhaust^:. Variations 
of either pressure or pull — so slight as to pass unnoticed on an 
ordinary gauge — ^proved sufficient to expel gas or draw in air, as 
the case might be, through the coal in the feeding hopper. This 
having been remedied by means of double gas-tight hoppers, 
and slight alterations made in the furnaces, the third set of tests 
was conducted with greatly improved results — viz., 9580 cubic 
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feet of 24-candle gas was obtained from similar coal to that used 
before, with a fuel consamption of 6^ cwt. of coke, as against 8*3 
cwt previously. Tar, liquor, and ash remained practically as 
before. The illuminating power during the first and second set 
of tests ranged between 16 and 20 candles, and was most erratic ; 
while in the last set 24 candies was steadily maintained. 



Prodoct. 



Gas per ton of coal carbonized . 

Coke ash 

Tar 

Liquor 2° f 

Pitchy deposit I 



Yields. 



Maximam. 



8878 c. ft. 
14*39 cwU 
25*07 gals. 

29'9i .. 
133*60 lbs. 



Minimum. 



5557 c. ft, 
12*42 cwt* 
7*13 gals.* 

18*33 .. 
36*44 lbs. 



Average. 



7223 c. ft. 
i2'83 cwt. 
18*15 gals. 

23*48 .1 
60' 83 lbs. 



Coke used as fUel 



8*30 cwt 



* First ran, apparatus dry. t No added water, and scrubber ineffielent. 

X Formed in hydraulic main. 

The two items which stand out more prominently than the 
rest in these tests-^specially the first and second set — are the 
enormous quantity of coke consumed as fuel and the comparap 
tively low yield of gas. Indeed, the most curious feature, appa- 
rent throughout, was that by altering the rate of coal-feed the 
yield of gas might be made to vary anywhere between 5000 and 
10,000 cubic feet per ton of coal ; the hourly output and illu- 
minating power remaining fairly constant meanwhile. Un? 
doubtedly heatiug difficulties were the immediate cause of this. 
As can be readily understood, the difficulties of heating a rotat- 
ing vessel are much greater than those attending the ordinary 
system. Really no attempt worthy of the name had been made 
to meet the special requirements of the case, and as a result the 
greater part of the heat was dissipated ; the method of applying 
it being such as to induce it to slip away past the sides of the 
retort, rather than to impringe upon the parts most in need of it. 
At any rate, such was the effect that not more than 4 tons of 
coal could be carbonized to anything like clean ash, as against 
10 tons originally anticipated, per 24 hours. Less could not 
then be passed through as the gearing would not permit of it. 
Yet with this rate of feed the temperature of the retort would 
be lowered to almost a black heat at the feeding end witliin the 
first hour. 

Little wonder that anything but satisfaction was felt under 
such adverse conditions, and that the position was further 
aggravated by equally adverse financial considerations. Such 
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a combination of circumstances could not fail to stay all experi- 
ments, at least for a time* Very briefly stated, the position is as 
follows: Certain definite although erratic, results have been 
obtained. Increased quantities of gas have been secured ; and 
still the illuminating power of the gas remains unaffected. Or, 
in other words, that point where increased quantity is obtained 
at the expense of quality has not been reached ; and until it is, 
who can declare the system an absolute failure ? This is one of 
those instances which incline one to agree with the proposal made 
every now and again to use our organizations for research pur- 
poses ; providing works where departures of this kind could be 
tested under the best supervision, and in an impartial manner. 
The obstacles, however, are many ; and it will doubtless be some 
time yet before anything of the kind is actually accomplished. 

It is not a " far cry '* from the retort-house to the coke-floor ; 
yet the transfer of coke from one to the other is often beset with 
difficulties. We may congratulate ourselves upon the opportunity 
offered to us to-day of inspecting one method of effecting its 
removal by mechanical means, designed specially to deal with 
conditions peculiar to inclined retorts. Ere long we may expect 
to find coke -conveyors almost as plentiful as those for coal. The 
mechanical handling of materials before and after treatment is 
perfectly right and proper, where consistent with economy; but 
when it is extended to the disturbing of solid material during 
treatment, the result is certainly more enigmatical. For example, 
the devices put forward from time to time with a view to con- 
tinuously moving and displacing solid purifying material. Here 
are encountered at the outset, conditions which must be re- 
ligiously observed and maintained — viz., a state of quiescence, 
time-contact being a prime factor — and I am afraid that efforts 
to adopt mechanical motion in directions such as this will not 
always meet with unqualified success. Speaking broadly, and 
judging from the present general trend, one may fairly expect 
that, in the near future, almost all the operations, especially in 
works of larger size, will be conducted with the mechanical regu- 
larity and precision so essential to successful worl(ing. 

Let us now turn our attention for a moment to that side of the 
business which brings us most in contact with our consumers. 
To say that the use of gas for purposes other than lighting 
is rapidly increasing, is simply to repeat a truism. Still there 
are those who need to be reminded of the fact. I do not purpose 
adding anything to the published records of the various popular 
means which conduce to this end — indeed, to attempt the addi- 
tion of anything to the slot-meter question, for instance, after the 



30 MANCHESTER INSTITUTION. 

excellent compilation of oar President of twelve months ago, 
wonld be fatile — ^bat wonld rather direct yoar attention to the 
effect of these increased consumptions, especially that of the day 
ontpot. The reflex action is such as to cause us ere long to revise 
our practice of pressure application. The larger undertakings 
find it necessary in some instances to carry high*pressure mains 
into the heart of the consuming district, and there distribute the 
gas at a suitable pressure. Those of us whose scenes of opera- 
tions lay within more modest dimensions, though not called upon 
to project an artery of this kind, are nevertheless being compelled 
by force of circumstances to increase the day pressures of a few 
years ago. As instance the case of Grantham, where the day 
consumption may safely be classed as " domestic,** as distinct 
firom " manu&cturing." Very few years ago, the orthodox i-inch 
day pressure was considered ample ; whereas now fully i5-ioths 
are required — ^not on account of small mains, but for the satis- 
factory use of various cooking, heating, &c., appliances. This 
would appear to indicate that, what with cookers, &c., in the day- 
time and gas-fires at night, particularly in the winter season, a 
constant pressure will very shortly become imperative. 

The call for gas for lighting purposes pure and simple, is, 
generally speaking, steadily tending upwards. Some under- 
takings, such as supply manufacturing districts, may at times 
suffer temporary checks firom the inroads of electricity — ^more 
particularly where the arc light is adaptable, and a surplus power 
is at hand. But the incandescent electric light, considered as a 
light simply, cannot yet oust even the humble open gas-flame, 
much more the incandescent gas-light. Yet there are doubtless 
many cases where its use is preferred from reasons other than 
economy ; and in the larger towns these instances often reach 
such proportions as to warrant its introduction. My own observa- 
tions and inquiries on this point have led me to the conclusion 
that the use of electricity for lighting purposes is not at all 
governed by its comparative cost with gas, unless it be in inverse 
ratio to what might be expected ; that there is a certain craze 
for it ; that it is considered by the fashion leaders to be more 
up to date ; and, perhaps not least, that it lends itself better to 
ornamentation. Anyhow, there are instances of this anomaly — 
where comparatively costly electricity and cheap gas flourish 
side by side. 

All are aware that there is really no comparison, on the score 
of either light or economy, between incandescent electric and 
incandescent gas lights ; but they have one feature in common 
— they are both delightfol examples of a gradually diminishing 
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quantity. Left to themselves, they slowly bat surely assume 
the twilight stage, until, if the vital member be not replaced, you 
have difficulty in even locating them. So far as the incandescent 
gas-light is concerned, I believe many complaints of poor gas 
supply are traceable to it. Consumers have grown so accus- 
tomed to leaving gas-burners untouched for years at a time, that 
naturally the incandescent burner comes in for the same negli- 
gent treatment, with results disastrous to the suppliers of gas. 
As the mantles collapse from one cause or another, they are 
replaced, with grumble accompaniment ; and the poor burner is 
left to burn its head off or choke itself up. An instance of this 
kind came under my notice last winter. The proprietor of a 
pea-picking shed, lighted throughout with incandescent gas- 
burners, complained of the waning light. Upon inspection, 
the burners were found to be jiterally choked in the bunsen 
tube, as well as the gas-jets being almost webbed over. This 
was doubtless caused by the exceptional amount of fine dust in 
the atmosphere; yet it applies to a greater or lesser degree 
wherever the burners are neglected. In connection with our 
street lighting at Grantham, the standing orders are that every 
time a mantle is renewed the burner shall be taken to pieces 
and cleaned. This averages with us five times a year. 

The adaptability, with due care, of the incandescent burner to 
street lighting, has been so often demonstrated that it calls for 
little further comment. Let me say, in passing, that the high- 
power burners — such as the Denayrou^e — give excellent results 
in lighting open spaces, and, light for light, cost about the same 
in maintenance as the smaller kinds. 

Many of the members of this Institution are called upon to fill 
the post of secretary as well as that of engineer or manager, or 
both. To such, an exceptional opportunity presents itself to-day, 
in the form of the adjourned discussion on Mr. Brearley*s paper 
on " The Balance-Sheet." This is a subject in which we are all 
of necessity deeply interested ; and I trust it will receive at your 
hands that treatment it fully deserves. 

From an administrative point of view, the gas industry never 
occupied such a sound position as it does to-day ; and on the 
other band, never were greater care and watchfulness required 
than at the present time. Those upon whom the administration 
of gas undertakings devolves, know full well that it behoves 
them to keep fully alive to every move on the board. To such, 
the so-called monopoly under which we now labour is simply 
protection against irresponsible interference and unwarranted 
friction — that they may the better devote their full energies to 
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the attainment of their one object, which is the provision of a 
medium of light, heat, and power in its best and cheapest form, 
consistent with due recompense from a master well served. 

Time was, when the administrator, engineer, and manager had 
little in common. GradnaUy the respective duties have concen- 
trated themselves, till now in many cases they have so blended as 
to become inseparably one, to the benefit of such undertaldngs. 
The rednction of official friction, and the nnhindered operations 
of one guiding mind, are in themselves objects well worthy of 
attainment. This concentration, along with the higher technique 
of our business, deuiands that the competent gas engineer must 
be a resourceful and versatile individual — ^not a paragon of per- 
fection by any means, but a highly trained specialist possessed 
of as much useful technical Icnowledge as is fairly possible to 
pack into the ordinary cranium. Then add to this the lessons of 
experience, and you have the finished product. 

Now it is to the educational side of Institutions such as this 
that I would draw your attention for a moment before con- 
cluding. One very gratifying indication of the growth of the 
desire for mutual technical education is the formation of the 
Manchester and District Junior Gas Association, which has 
certainly met a felt want in the junior ranks, and cannot fail 
to exert a beneficial influence in time to come upon our own 
and the National Institute. May they go on and prosper. 

We congratulate ourselves upon the continually increasing 
number of members, and not altogether without reason* Yet 
there are many within the district covered by this Institution, 
who no doubt peruse our transactions, or such as appeal to 
them, but never dream of themselves contributing to the general 
good, even by their countenance. A brief survey of what may 
be termed our sphere of influence, brings one to the conclusion 
that our membership roll should be at least 200 — not that we 
are touting for members by any means ; but there are at least 
50 more fully qualified men whose sense of responsibility to their 
profession, and a general desire to be of service, should be such 
as to include them in our ranks. 

To go farther afield, we make the astounding discovery that 
out of 1600 gas undertakings, large and small, in the United 
Kingdom, only 600 are represented on the membership rolls of 
The Gas Institute and the Institution of Gas Engineers, allowing 
for those who are members of both. In all probability, those 
600 go largely to form the 750 members who comprise the 
various District Associations and Institutions of the country. 
Here is scope indeed ; and upon the younger members of this 
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and kindred organizations rests the onus of improving matters. 
Our elders have played their part nobly and well, or we, as an 
-individual Institution, should not be in the flourishing condition 
we are to-day ; but there is work ahead, and work that is vital 
to the well-being of the industry itself. 

The hand of death has laid heavily upon our older members 
lately ; and we are deeply moved with regret at the losses thus 
sustained. Yet the world moves on ; and we must do our part. 
Let the members of this Institution, old and young alike, but 
discharge their responsibilities faithfully and well, and I doubt 
not that we shall hand over to the century so nearly approach- 
ing, an Institution thoroughly suited to its purpose, and fitted in 
every respect to meet whatever demands may be made upon it 
in the future. 

Mr. W. W. Hutchinson (Barnsley) in proposing a vote of 
thanks to the President for his address, said the keen up-to-date 
observation with which he had watched all processes put before 
the gas profession would commend itself to the meeting. 

Mr. T. Bower (West Hartlepool) said they would all agree 
that the Committee in bringing forward Mr. Shadbolt as a Vice- 
President, and subsequently as President, had come to a very 
wise conclusion. 

The resolution was passed unanimously. 

The President, in responding, said he had admired the many 
presidential addresses he had listened to in the Institution, but 
had never read one which gave him so little satisfaction as the 
one he had just delivered. 

The Retiring President. 

The President proposed that the heartiest thanks of the 
meeting be passed to Mr. Haddock for the services he had ren-. 
dered to the Institution during the past year. 

Mr. T. N. RiTsoN (Kendal) seconded the motion ; remarking 
that the amount of time, thought, and energy which Mr. Haddock 
had devoted to the interests of the Institution well merited the 
resolution the members were asked to support. 

The motion was carried unanimously. 

Mr. Haddock briefly returned thanks. 



Adjourned Discussion on Mr. Brearley*s Paper on 

"The Balance-Sheet." 
Mr. Brearley said one or two circumstances had transpired 
since he placed his paper before the Institution which might 
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have led him to add something to the remarks he made at the 
previous meeting ; and for the matter of that there were one or 
two statements made on that occasion which could be revised. 
Bat for the purpose of discussion it would be best for the 
members to have an opportunity of speaking on his remarks 
as first made. 

Mr. Thomas Newbigging, in response to a call by the Presi- 
dent, said if the remarks he was about to make should appear 
rather lengthy, he hoped members would bear with him as well 
as they could. The paper touched on many points to which 
reference ought to be made in the discussion. He would en- 
deavour to infuse some interest into what he proposed to say ; 
and he did not think he should experience any trouble in doing 
this, because Mr. Brearley's style was infectious. In the first 
place, he wished to congratulate Mr. Brearley on having pro\dded 
a firuitfiil topic for discussion in his paper on " The Balance- 
Sheet," read at the last meeting, and also on the ability displayed 
in its preparation at short notice. It was only within the last 
day or two that he had perused it. He had not the opportunity 
of attending the previous meeting, and therefore did not hear 
the paper read. When he first saw the title of the paper, he 
came to the conclusion (naturally, he thought) that the matter 
dealt with was one of book-keeping — a question as to the pre- 
paration and arrangement of the balance-sheet, of the items 
embraced in it, and how they might best be displayed in the 
most lucid manner. When, however, he perused the paper, he 
found that, so far from its being merely a question of book- 
keeping or accountancy, it really opened up the very wide 
subject of the whole adminbtration of gas undertakings, both 
those in the hands of companies and those owned by local 
authorities. After all, therefore, there might be a good deal in 
' a name. The rose would no doubt smell as sweet by any other 
name; but they might be excused for misapprehending the 
subject of Mr. Brearley's paper on '* The Balance-Sheet,'* when 
he really meant **The Administration of Gas Undertakings as 
Exhibited in the Figures of the Balance-Sheet." But a question 
of title was a comparatively small matter. There was the fact 
that a very wide and comprehensive subject was suggested for 
their consideration and discussion. The first point alluded to in 
the paper was that of the capital relatively to the quantity of gas 
sold. It was not to be expected that there should be uniformity 
in this figure throughout the country. It varied, and it would 
vary ; and the causes were not far to seek. He had dealt with 
them at some length in another place ; and it would be as well. 
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in order to round ofif this discussion, to briefly refer to them now. 
The cost of incorporation, as had been pointed out, where there 
had been strong and expensive opposition to encounter, bore 
heavily on some works, especially small ones. Then there was 
the cost of land, which varied considerably. The cost of erecting 
the works was often increased by the character of the subsoil. 
He knew, for example, of a works in Yorkshire, not very far from 
Longwood, where as much, or more, capital had to be sunk in 
foundations than in the superstructures. It might well be here 
retorted that the selection of such a site showed bad judgment. 
That might or might not be so. If no better site was available, 
then the expenditure was a necessity. Again, the nature of dis- 
tricts of supply varied a good deal. Some companies had a close 
and compact area — a town population almost exclusively. Others 
had wide and straggling semi-rural districts, requiring long lengths 
of mains largely unproductive. The cost incurred in distributing, 
plant in these respective cases must vary to a considerable extent. 
Then it made a difference in the relative capital expenditure as 
between a place where a large proportion of the plant had to lie 
idle during a good part of the year, and another where there 
was a fairly steady consumption by all the consumers all the 
year round, or where, as in popular watering-places, they had 
two heavy consuming seasons each year. There was a further 
thing which went far towards accounting for the relative difference 
— that^was, where a company were working up to the hilt as re- 
garded their producing, storing, and distributing capabilities. 
It was evident that in such a case the capital per million cubic 
feet would for the time being be low. But let the company 
carry out the necessary extensions — and such extensions must 
always be larger than immediate needs — and it would be found 
that the capital per million cubic feet would go up at once. If 
besides these things they took into account the bad and wasteful 
engineering that some gas undertakings had suffered from, in 
badly designed works — immediately an extension was required, a 
large portion of the existing buildings and plant having to be dis- 
placed at a sacrifice — they would be able to appreciate why there 
should be such a difference, relatively, between one gas company 
and another as regards the capital per million cubic feet. But take 
the average capital of the companies throughout the United King- 
dom, and it would be found that for the year 1897 ^^ amounted to 
;f 659 per million cubic feet of gas sold. Ten years before (in 1887) 
it was ;f665 ; and fifteen years before (in 1882) it was ;£'724. So 
that there was a gradual reduction taking place in the average. 

He had purposely left out of the calculation the corporate under- 
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takings, because the figures in these cases were vitiated by the 
premiums paid on taking over a concern from a company. It 
might also be pointed out in this connection ^that, in established 
gas-works, the future complete extensions could be carried out 
at a cost of ;£*35o to ;£'50o per million cubic feet of gas sold — the 
rate depending upon the size of the works. So much for the 
capital per million. He agreed with the writer of the paper on 
the great lack of lucidity and simplicity in the accounts of some 
corporate undertakings. They seemed to be compiled with a 
view, not to reveal the inner working of afifairs, but to cloak and 
confuse the actual results as far as possible. This, in his 
opinion, did not arise from any intention to hide matters ; it 
was really only an indication of the want of a systematic and 
methodical mind at the helm of afifairs. He used the word 
"helm" advisedly, because nothing contributed so much to 
things getting adrift as the lack of a good, competent, clever man 
at the financial rudder. He thoroughly endorsed the view of the 
writer of the paper as to the rating question. Many gas-works 
were grossly over- assessed . Assessment Committees persistently 
refused relief; and Quarter Sessions, against whose decision there 
was no appeal, unless upon a point of law, were far from being a 
satisfactory tribunal to try cases of this kind. A revision of the 
method of rating was much needed. Mr. Brearley expressed 
the opinion — ^with which most or all of them would be ready to 
agree — that where the local authority had control of the gas 
supply, the consumers should not be fleeced on behalf of the 
rates in addition to providing a sinking fund to redeem the 
capital. The extent to which this unfair policy was carried out 
had been moderated of recent years, and should be entirely 
discarded. In Manchester, not so very long ago, the gas con- 
sumers were very severely handicapped (not to use a stronger 
expression) by reason of the policy that was pursued, and the 
system of accounts employed. In the accounts there was the 
Qsual sinking fund for the redemption of capital ; there was, 
in addition, what was called a depreciation fund, notwithstand- 
ing that wear and tear and renewals were charged to revenue ; 
and, to crown all, the public lighting was supplied free, and 
huge sums in addition from the gas profits were credited to the 
general fund in reduction of rates. Like Issachar, the strong 
ass, the gas consumer crouched down between, not two burdens, 
as the scripture had it, but under a multiplicity of burdens. 
[By the way, Issachar was, he remarked, not intended as a pun 
on the name of his friend Isaac Carr, as some might be inclined 
to suppose. He revolted against his one burden, and managed 
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eventually to kick it off.] Well, those were the days in Man- 
chester when administrative ability and scrupulous finance 
were scarce and dear, and the flesh and blood of gas consumers 
was cheap. Happily, an amelioration in these respects had 
taken place of late years under the enlightened policy of the 
present Chairman of the Gas Committee and Mr. Nickson, not 
to mention Mr. Stevenson. But there was room for further 
improvement even in Manchester. The writer of the paper re- 
ferred to what he considered the anomalous position which 
statutory gas companies held in not being able, owing to par- 
liamentary obligations, to effect a reduction of capital. There 
was really no hardship in this — as a matter of fact, there would 
be a hardship in being compelled to do it. No company could 
possibly, or would seek to, gradually wipe out their capital. 
How could they ? The only effectual way of doing it would be 
to adopt the method which was deprecated — ^namely, to burden 
the present generation of consumers for the benefit of the con- 
sumers of a future time. The capital — that was, the shares or 
stock — was bound to remain unredeemed, and, indeed, to be 
increased as required for extended business. If it were other- 
wise, it would not be a company at all, but a mere financial 
snowball, melting away under the rays of the sun of pros- 
perity. All stimulus to enterprise would utterly vanish. It 
had only to be looked at, to see that such a principle would 
be entirely wrong. It was sufficient to take care that the pro- 
perty — that was, the buildings, apparatus, and plant — was kept 
scrupulously up to its proper value by charging the full wear 
and tear and renewals against revenue year by year. The effect 
of the auction clauses now introduced into all Gas Acts was 
virtually to prevent the growth of an inflated capital. Even in 
the case of corporate gas-works, it was questionable policy to go 
on wiping out the capital— most certainly it was wrong to insist, 
as the Government Departments did, on repayment within the 
brief intervals of twenty to thirty years. The gas industry was 
not a moribund industry — who among them believed that ? On 
the contrary, it was very much alive — never more alive than 
at the present time. The way to handicap it, however, was to 
insist on burdening the present consumers to redeem the capital 
at short terms for the benefit of posterity. Corporate gas com- 
mittees, managers, and secretaries should look closely into and 
study this question. It was well worth their attention. On the 
question of the cost of wear and tear and renewals, Mr. Brearley 
had something to say. His contention was that 3d. or 3^d. 
covered the cost of these, as against 5d. usually adopted by the 
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experts.* In this, however, Mr. Brearley laboured noder a i^ve 
mis^prehensioa. The sd. of the experts — which he (Mr. New- 
bfgguig) contended was about right — included the repairs, main- 
tenance, and renewals of mains and meters^ as well as worla 
proper ; and if Mr. Brearley would add the cost of repairs and 
renewals of mains and meters to his 3d. or 3^., he would find that 
the figure of the experts was a proper one. That was to say, it 
required on the average 5d. per looo cubic feet of gas sold to 
repair and maintain works, mains, and meters, and to reproduce 
them when worn out. As a matter of fact, he had taken the 
trouble to work out the cost of repairs and renewals of works, 
mains, and meters ; and it came to a fraction over 5d. per 1000 
cubic feet of gas sold. It was to be wished, therefore, that 
the paper might be corrected in this particular by deleting, or 
by altering, the paragraph dealing with this question. The poor 
experts, he observed, often come in for a share of scarcely 
deserved obloquy, either by open word or innuendo. In his 
opinion, their fees were earned very hardly, and they richly 
deserved what fees they got. Theirs was anxious and responsible 
work — ^none more so. To qualify themselves, they had to serve 
a long and often weary apprenticeship for but scant remunera- 
tion ; and, next to barristers, their brains were continually on 
the rack. He supposed if their services could be dispensed with 
they would not be employed. No doubt they were like the family 
doctor — one did not like to see his carriage too often at the door ; 
but the service they, like him, were able to render, was not to 
be despised. One thing he knew — their clients were often richer 
by many thousands of pounds than they would otherwise be, by 
reason of the experts' devotion to their clients' interest. In con- 
clusion, he was glad that Mr. Brearley had brought before them 
a subject that gave plenty of scope for thought and discussion. 
His example should inspire and encourage the younger members 

* The following editorial note was appended to the report of the pro- 
ceedings in the Journal of Gas Lighting for Feb. 28, 1898: In regard 
to this remark, we learn from Mr. Brearley that this particular portion 
of his paper was struck out after the MS. was in tjrpe for the Bradford 
meeting, and before the paper appeared in our issue for Nov. 29, 1898. By 
some inadvertence, however, the lines were replaced in the Institution's 
official report and in the slips which were handed to the members prepara- 
tory to the discussion on Saturday. Mr. Brearley, on this subject, writes : 
" As I did not go through the reprints last week, I could not, even if I had 
desired, correct Mr. Newbigging's misapprehension, as I could not feel 
absolutely certain until I had looked the matter up. I had, previous to the 
Bradford meeting, been made aware of the items included by experts in 
getting out repairs of works rate." 
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of the Institution to come forward with papers. There was no 
subject, however much it might have been threshed out, but 
could be presented in a new and unexpected light ; and every 
process of gas manufacture and detail of gas administration 
would still bear the weight of many papers and discussions. 

Mr. Isaac Carr (Widnes) said there was much in the paper 
which commended itself to him. The question of municipal 
management was one he had himself dealt with ; and he quite 
agreed with Mr. Newbigging that the way in which many towns 
were treated in this .respect was a great shame. They could 
derive some satisfaction from the fact that the bygone colossal 
amounts which had been taken were gradually being reduced ; 
and he thought they could look to the healthy competition of 
electric lighting to bring them down still further. In time to 
come they might be given up, not only in justice to the consu- 
mers, but through sheer force of circumstance. He was quite 
sure that the gas industry of the future must rest on its own 
basis, and that it could not go on carrying other loads besides 
its own. With regard to the cost of maintenance mentioned in 
the paper, he had looked down the figures with some degree of 
interest, and was much more inclined to throw in his lot with 
Mr. Brearley than with Mr. Newbigging. The latter gentleman 
talked of 5d. as a proper figure, and one which might be useful 
in rating appeals. But however useful it might be in this re- 
spect, while it was right and proper to spend a sufficient amount 
on works, he contended that in the average works, such as those 
of which he had knowledge, the charge of 5d. for maintenance was 
too high. 

Mr. Newbigging said this figure covered both maintenance 
and renewals. 

Mr. Carr said many of his colleagues had charged him with 
not maintaining his works properly because his figure for main- 
tenance, renewals, &c., was a remarkably low one. His reply 
was that if he was not maintaining the works properly they 
would suffer and tumble down ; and the fact that they were well 
kept up, that the whole of the plant was good and sound, and 
that the necessary repairs were annually executed at the figure 
he adopted, was a sufficient justification for its adoption. 

Mr. Newbigging said Mr. Brearley limited his 3^. to works 
only, and did not include mains. 

Mr. Carr said, whichever way it was taken, in his opinion 
the figure of 5d. was too high. Passing on to the question of 
capital, he said a remarkable lesson was to be gathered from 
the table Mr. Brearley was good enough to put before them. 
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showing amounts varying from something over ;£'iooo to £330 per 
million cubic feet sold. Of course, as Mr. Newbigging had very 
properly told them, local conditions affected cost of works; and 
besides this there were engineers who had old-fashioned and 
extravagant ideas. The day for such ideas had gone, and it was 
no longer possible to lay out on the construction of works the 
money formerly expended on them. He did not want to talk 
too much about himself ; but, as an instance, he would say that 
he had recently reconstructed the works at Widnes, and they 
were capable of producing double the quantity of gas they were 
selling at the present time, while their capital per million cubic 
feet, working up to half their capacity, was almost the minimum 
figure given by Mr. Brearley. He was personally indebted to 
that gentleman for having brought the subject forward in the 
able manner he had done, as it was one which appealed to all 
of them. He could not understand how the matters contained 
in the paper could be separated from gas-works management. 

Mr. H. TowNSEND (Wakefield) said he had been anticipated 
in a great deal of what he wished to say. He had noticed the 
fact that Mr. Brearley*s figure of 3^. did not include the repairs 
of mains, services, and meters. He was rather grieved to see 
the figure stated in such unequivocal terms, because if Mr. 
Brearley should have the misfortune to have his assessment put 
up, he might find his figure brought up in evidence against him, 
and be rather difficult to refute. He (Mr. Townsend) was glad 
Mr. Newbigging had drawn attention to this; and he wished to 
emphasize what that gentleman had said. As he read it, the 
item of repairs and renewals was not so much what was actually 
spent as what ought to be spent. The whole system of rating 
was hypothetical ; and he agreed with Mr. Newbigging that 5d. was 
the least at which ordinary gas-works could be maintained. 

Mr. Newbigging remarked that this was the actual average 
figure throughout the country. 

Mr. Townsend said Mr. Brearley stated that "any under- 
taking whose Special Act incorporates with it the Gas- Works 
Clauses Act of 187 1, is, according to clause 35 of the latter, liable 
to a penalty of not less than £2 per day so long as the accounts 
are not made out in compliance with the particulars specified in 
Schedule B annexed to that Act. This schedule clearly interprets 
that new meters not in place of old ones should be charged to 
caqutal.** He had read the Act very carefully to see if he could 
attach that meaning to it, but had failed to do so. He believed 
such a meaning had been sustained in the Courts, although it 
did not seem to be in accordance with the Act He read it as 
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meaniDg that this section really related to the facilities which 
were to be afforded to the public authority to examine the com- 
pany's balance-sheets ; and the penalty seemed to apply exclu- 
sively to any failure to send the balance-sheet. It sometimes 
happened that a company under the sliding- scale who were 
entitled to pay a certain dividend, and a little higher one on 
reducing the price of gas, did not declare that dividend, but, as 
they were entitled by law to do, placed the amount to the credit 
of the reserve fund. Supposing a company were unable to get 
any but very expensive capital, and in order to keep it down, 
charged to revenue a certain amount for new meters, the only 
people to benefit were the consumers — perhaps not at that par- 
ticular date, but in the future ; and the present consumers could 
not complain because the company were entitled to pay an 
extra dividend. It seemed very hard, if it were the law, that 
they were penalized in the way stated by Mr. Brearley. Sup- 
posing a company wanted to modernize some antiquated plant, 
for portions only of it ought the charge to be placed to 
capital ; the other portions should certainly be charged to 
revenue. But in cases of this sort, it very often happened 
that the amount which clearly belonged to revenue would 
be sufficient to swamp the profit made for that half year. In 
circumstances such as these, several reputable companies had 
placed the sum to a suspense account, and paid it off out of future 
profits. He had looked very carefully through Schedule B, 
and saw no mention of a suspense account ; so that, according 
to Mr. Brearley, those companies who w.ere carrying out their 
obligations in a legitimate manner would be liable to a penalty 
of £z a day. Some companies were in the habit of paying their 
dividends clear of income-tax ; whereas in " Michael and Will " 
it was stated that the income-tax must not be paid in addition 
to the prescribed rate of dividend. He sought in vain in this 
authority to find out what the prescribed rate of dividend was 
in the case of a company working under the sliding-scale. Did 
it include the amount paid over and above the standard dividend 
which was allotted by the sliding-scale ? Supposing they were 
entitled to a certain dividend, and as in the case he had in- 
stanced, they did not declare it, were they then entitled to pay 
their dividend clear of income-tax ? 

Mr. Newbigging : Yes. 

Mr. Town SEND said he was very pleased to hear it. He con- 
cluded by thanking Mr. Brearley for his interesting paper. 

Mr. W. Whatmough (Heywood) referred to Mr. Brearley's 
remark that, generally speaking, the accounts afforded a rough 
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idea of the stability or otherwise of the financial side of the 
undertaking, and that this stability was more apparent than 
real. This, according to his experience, was certainly the case 
with corporate undertakings. In his own case, when the works 
were bought by the Local Authority, the share capital was 
^'30,000, and annuities at the rate of lo^ and 7^ per cent, were 
granted. This appeared in the balance-sheet as an item of 
^^30,000; and it remained so till the year 1881, when the capital 
account was raised to £62,500, although the interest on the 
capital was the same. In 1897, the annuities were converted 
into stock ; and the purchase was effected on a 3 per cent, basis, 
which really put up the capital ^£'20,800 more. Thus, strictly 
speaking, their capital appeared at ;f 53,300 more than it did 
when the concern was purchased. The rate per million cubic 
feet sold worked out at ^^1280, whereas it was only ^£'774 on the 
original basis. With reference to the question of the valuation 
of gas-works, which had been referred to by Mr. Newbigging, he 
thought some united action ought to be taken. There was no 
doubt that some works were very heavily assessed ; and if the 
Manchester and kindred Institutions were to combine in ob- 
taining legislation to remedy the evil, it would be of immense 
advantage. 

The President said the whole question, to his mind, apart 
from the amount originally expended as capital in putting down 
a works, resolved itself into this : What should they charge to 
capital and what to revenue ? Each undertaking had to depend 
on its own circumstances and conditions. 

Mr. Brearley, in reply, thanked the members for the kind 
remarks made respecting his paper, and for the way in which it 
had been discussed. He agreed with Mr. Newbigging that the 
title of the paper was rather misleading ; but he must crave the 
indulgence of the members in this respect, as the time in which 
he bad to consider either title or paper was very limited. He 
quite agreed with what Mr. Newbigging had said about Quarter 
Sessions, and that taxing gas to relieve rates was an injustice. 
He also concurred in what that gentleman had stated about the 
Local Government Board ; and if he were in the unhappy position 
of being an expert, he should strongly recommend a corporation 
to go to Parliament for their borrowing powers. If his paper 
were read through, it would be seen that he did not deal with 
the question of repairs to mains and meters. His rate of 
3id. simply covered the maintenance of works, and not the 
rate which the experts got out when a transfer took place. 
Mr. Newbigging had found that the rate was over 5d. But in 
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all probability there were large sums placed to revenae which 
ought to go to capital for things that were not legitimate repairs* 
New meters and new works were put into revenue instead of 
being capitalized ; and it was this that swelled the figure up to 
5d. He congratulated Mr. Isaac Carr on the remarkably low 
rate obtaining at Widnes. He thought that Mr. Townsend's 
remarks were somewhat beside the question. A company pay- 
ing extreme dividends ought not to put items to revenue which 
should be capitalized. In that case the company should reduce 
the price. of gas. Schedule B of the Gas- Works Clauses Act 
should be read in the spirit intended — viz., that all items not for 
renewals should be placed to capital. He quite agreed as to the 
necessity for a suspense account when altering large works ; and 
no doubt the reason such an account was not mentioned in 
Schedule B was because Parliament did not then realize that 
large amounts might be required for renewals in one year. He 
concluded by again thanking the members for their reception of 
his paper. 

The business then closed. 

The members afterwards partook of high tea, and spent the 
evening together. 
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AKNCTAL MEETING* MAROH 2. 

This Meeting was held at the Grand Hotel, Birmingham ; and 
there was a fair attendance of members — about fifty oat of a 
total of something under a hundred. The President (Mr. J. S. 
Reeves, of Bilston) occupied the chair. 

The Honorary Secretary (Mr. C. Meiklejohn, of Rugby) was 
unavoidably absent from the meeting; and Mr. A. Cooke, of 
Oldbury, kindly undertook the duties of the position — reading 
the minutes of the last meeting, which were confirmed. 

Annual Report and Accounts. 

The twenty-first annual report of the Committee was then 
presented, detailing the transactions of the Association during 
last year, and notifying that eight new members had joined, 
two had resigned, and two had ceased membership under Rule 15. 
The accounts submitted showed a balance in favour of the Asso- 
ciation of £gi 5s. 6d. 

Mr. T. Glover (West Bromwich) proposed the adoption of 
the report and accounts ; and his motion was agreed to without 
discussion. 

New Member. 

On the motion of Mr. W. A. Sapey (Tamworth), seconded by 
Mr. R. King (Wolverton), Mr. George Duncan, the Manager of 
the Melton Mowbray Gas- Works, was elected a member of the 
Association. 

The President then read the following 

INAUGURAL ADDRESS. 

Gentlemen, — Before proceeding with my address, permit me 
to thank you sincerely for the honour you have done me in elect- 
ing me President of the Association. Though I have consider- 
able distrust in my fitness for the office, yet with the support 
you will give me I hope I may be able to discharge its duties to 
your satisfaction. 
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I feel sare you will agree with me in regarding the preparation 
of what is usually dignified as the President's Address as a task 
of increasing difficulty. So much has been said, and well said, 
about the details of gas-works construction and management, 
that it is well-nigh impossible to find anything new to say about 
them. There, however, is one safe method of procedure which 
may be adopted when making the attempt to interest the mem- 
bers of this and kindred Associations, and that is to state one's 
own experience and practice in the conduct of the undertaking 
for which one is specially responsible. Generally the principles 
we follow in our separate undertakings, and our methods of 
working, reflect pretty accurately the opinions we individually 
hold on such matters ; and it may not be unfair to assume that 
the particular works of each manager are an expression of what, 
under the circumstances, he considers best. 

Of course, obstacles sometimes prevent a capable man firom 
bringing his works up to the standard of his opinions ; but these 
obstacles must eventually disappear, and his works, although 
possibly by no mean^ model ones, will have all the essential 
parts of such, and be well ordered and efficient. In view of these 
considerations, and in the absence of newer and more attractive 
matter, I venture to give the methods of working I have found 
it convenient to adopt in connection with the undertaking of 
which I have charge. I have no novelties to discourse about, 
for what I have adopted has generally had its value demon- 
strated elsewhere. 

With respect to retorts, these are set eight in a bed, Q shape, 
22 in. by i6 in. by 20 ft. long, stopped off in the middle. They 
are heated by regenerative furnaces of the kind known as 
Klonne's, with some modifications introduced by one of our 
esteemed Past- Presidents — Mr. R. O. Paterson, of Cheltenham. 
These settings — some of which have been working for six years — 
continue to give great satisfaction. The normal output of gas 
per mouthpiece per day is 8000 cubic feet, with an expenditure 
of fuel of about 13 per cent. There is no need for anyone here 
to proclaim the superiority of regenerative settings over the old- 
fashioned direct-fired ones. Their almost exclusive use through- 
out the country attests their value. The advantages they offer 
in the economy of fuel, facility of control, and more regular heats, 
must eventually cause them to be universally adopted. 

Along with the adoption of regenerative firing came, in my 
case, the abolition of hydraulic mains, and the insertion of a 
separate valve to each ascension-pipe — a system which, as you 
are aware, has been in operation at the Cheltenham Gas- Works 
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for more than thirty years. Happily with the hydraulic mains 
has also disappeared much of the trouble and the annoyance of 
pitched-up mains which seemed inseparably associated with that 
time-honoured and, in some respects, beautiful piece of apparatus. 
There is a further advantage gained by dispensing with the so- 
called water-seal — but what in practice often proved a tar-seal 
— and that is an increased yield of several hundred cubic feet of 
gas per ton of coal carbonized ; a result well worth our notice. 

The gas, on entering the foul main, is at once separated from 
the heavy tar, and then traverses a line of 1 8-inch cast-iron pipe 
running round three sides of the retort-house, to the condensers 
proper. The condensers are formed of several tiers of i6-inch 
cast-iron pipes, set horizontally with a slight inclination from 
the inlet to the outlet. The pipes are placed in a lean-to house 
formed of corrugated sheets, and amply protected against undue 
variations of temperature. I am convinced that the deposi- 
tion of naphthalene in works, mains, and distributing plant, is 
frequently and largely due to great variations in the temperature 
of the gas while undergoing condensation. 

Condensers placed so as to receive the sun*s rays, and with 
no protection against frosts at night, must be irregular and some- 
times interrupted in their action. With the arrangement I have 
in use — which also includes provision for the admission of a 
little steam when necessary — there is no difficulty in maintaining 
in the coldest weather a normal temperature of about 60** Fahr. 
at the outlet of the condensers. 

From the condensers, the gas passes to the exhauster, and is 
then sent through a washer giving a seal of from 4 to 6 inches 
of ammoniacal liquor, which has the effect of pretty thoroughly 
removing any particles of tar the gas holds in suspension. The 
gas then passes through two tower scrubbers, one of which is 
filled with Livesey boards, over which is continuously pumped 
a stream of ammoniacal liquor. The second scrubber is filled 
with coke, through which flows a stream of clean water, de- 
livered intermittently through a tumbler and distributing pipes. 
I do not think any advantage can be claimed for this type of 
scrubber over the more modem " Standard " washer-scrubber 
type ; but the tower scrubbers have been working satisfactorily 
a good number of years, and there has been no occasion to dis- 
card them for others. We obtain from 30 to 32 gallons of lo-oz. 
Uquor per ton of coal carbonized — a result which, I think, will 
compare favourably with those obtained elsewhere. 

Our purifying plant, which is relatively large, consists of two 
sets, with four boxes in each set One set (22 ft. by 16 ft.) is 
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filled with lime, and receives the gas first The other set (i6 ft. 
by 16 ft.) is charged with oxide. The lime purifiers are worked 
in the proportion of one of lime to three of oxide ; the lime taking 
up more or less the carbonic acid and sulphur compounds. 

As an aid to the revivification of the oxide in situ^ and as a 
means of lessening the cost of purification, for the last two years 
I have adopted the plan of introducing i^ to i} per cent, of air 
into the gas. A small Roots blower is fixed in the engine-house, 
and is worked by a belt running over the shaft of the rotary 
exhauster. Air is passed from the blower through a meter, and 
delivered into the foul main over the retort-benches. There 
being no hydraulic main, the air is introduced to the gas at a 
point where its temperature is highest, and where presumably 
the tarry hydrocarbons held in suspension in the gas most 
abound. It has seemed to me that if carburization of air is at 
all possible without artificially heating the tar, this is the point 
where the air should be admitted. In my case, so long as the 
quantity of air admitted has not exceeded i| per cent., I have 
not found that the illuminating power of the gas was deteriorated 
in the slightest degree ; while the effective duty of the purifying 
materials has been enormously increased. 

On several occasions more than ii million cubic feet of gas 
have been purified per box, against less than one-fourth of that 
quantity purified under ordinary conditions. As may be ex- 
pected, much more gas is purified per box during the summer 
than during the winter months. This is no doubt due to the 
increased energy of chemical action at the higher tempera- 
tures, together with the slower movement of the gas through the 
purifiers. The deleterious effects of air when admitted into coal 
gas under ordinary conditions has probably prejudiced its use; 
<but if the air is employed in the way, and in the relatively small 
quantities, I have described, not only need no mischief be appre- 
iiended, but a most satisfactory gain may be secured in the 
reduced cost of purification. The apparatus required is of a 
•simple character, and needs little attention. The important 
feature of the method is that air is introduced to the gas when 
it is at its highest temperature, and when it is saturated most 
fully with tarry hydrocarbons. 

Going outside my own personal experience, I think the exten- 
:Sion of water-gas plants during the past year has not been quite 
so marked as in previous years, which is probably due to the 
fbetter prices obtainable for coke, and the anticipated restrictions 
•which the Government may place upon the use of water gas. 
There is, however, in my judgment a very distinct advantage 
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in having a water-gas plant as an auxiliary to fall back upon in 
case of a sudden demand for gas, and as a convenient method 
of enriching poor gas ; but the mild weather of the past winter 
has not favoured the use or need of water gas, particularly in 
this district, where there is a ready market for coke, and where 
the transport of oil adds considerably to its cost. 

Inclined retorts continue to make their way ; and ere long we 
shall have several additional installations in the Midlands. An 
invitation to visit one or more of them may be anticipated by 
our Association. Charging, drawing, and their attendant coal 
breaking and conveying machinery, are also receiving a good 
share of attention ; and several Midland works — my own being 
among the number— *are being equipped in this way. 

The advantages of machinery with horizontal retorts over 
inclined ones may be doubtful where entirely new works have to 
be constructed ; but where horizontal settings are already in 
existence, to discard them in favour of inclined ones would in- 
volve expensive structural alterations, and the sacrifice of much 
costly brickwork. As yet, I have had no personal experience 
with machine charging ; but I quite anticipate important advan- 
tages from its adoption — not the least being the simplification of 
labour, and the relieving of stokers of one of the most trying 
portions of their work. 

With regard to gasholder construction, it does not appear 
that any new departure has to be chronicled. The enormously 
large structure erected by Mr. Livesey at the East Greenwich 
works is a record which, if equalled, is not likely to be exceeded. 
The tank and gasholder in course of construction at the Saltley 
Gas- Works (which, through the courtesy of Mr. Hack and his 
Committee, we were privileged to see something of at our last 
meeting) will, however, when completed, be the nearest approxi- 
mation in size to those at East Greenwich, and the holder will 
be the second largest in the world. 

Not the least gratifying feature in connection with the huge 
holder at Saltley, and the extensions that are being carried out 
therewith, is the irrefragable testimony borne to the growing 
character of our industry — and that in the presence of keen 
competition with its rival the electric light, supplied under 
municipal management, and probably under conditions most 
favourable to its extension. What is taking place in Birming- 
ham in regard to gas-works extension, applies in a lesser measure 
to most of the manufacturing towns in the kingdom. 

The chief cause of this growth doubtless is the extended 
use of prepayment meters. From experience, I can speak most 
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favourably of them. The Company I represent have about i200 
of them in use ; and the number is increasing steadily. We 
commenced by putting in slot-meters in houses where gas- 
fittings were already fixed ; but later a point was reached when 
it was considered desirable to supply fittings also free. This 
has been done. The fittings comprise a slide, a bracket, a 
boiling-burner, and the necessary piping, the rental of which 
is considered met in the charge of id. for each 25 cubic feet of 
gas supplied. There is, of course, a considerable amount of 
extra trouble entailed in working these meters ; but the trouble 
is paid for in the increase of revenue from the sales of gas, and 
undoubtedly the system is appreciated by the industrial portion 
of the community, on whom it confers a larger measure of safety 
and comfort. 

Perhaps the great novelty of the year in gas lighting was the new 
burner of the Welsbach Incandescent Gas-Light Company ; and 
though it does not realize all that was promised on its behalf 
at its inception, it is a distinct improvement on the older form 
of bunsen burner, which it may eventually supersede. Of the 
improvement that has taken place in street lighting with incan- 
descent burners, we have some excellent examples in the city in 
which we are assembled. New Street and streets in the neigh- 
bourhood of the Council House are most effectively lighted, and 
are well worth our notice at night time. Other cities and towns 
furnish similar examples of good street lighting. 

The past year was marked by a further advance in the price 
of coal ; but happily it has not adversely affected gas under- 
takings, as concurrently with the advance came an increase in 
the value of coke and sulphate of ammonia. How far the selling 
price of the latter has been influenced by the action of the Sulphate 
Makers* Association, it is difficult to say ; but certainly the efforts 
made by the Association to bring prominently before the public 
the valuable properties of sulphate of ammonia are steps in the 
right direction, and must eventually benefit all gas undertakings. 
I am not now a maker of sulphate, but sell the ammonia liquor in 
a concentrated form, which admits of the recovery from it of 
cyanogen as well as ammonia in the form of sulphate. Whether, 
however, we work up our liquor or not, the selling price of 
sulphate is the factor which determines the value of the crude 
liquor ; and the efforts made by the sulphate makers to bring 
into prominence the value of the article they produce are timely, 
and deserving of our hearty support. 

When perusing the figures given in the analyses of accounts 
of gas undertakings given in the " Gas World Year Book," two 

E 
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poixits specially interested me ; and to these I wish briefly to cal 
your attention. The first is the amount of capital employed per 
ton of coal carbonized ; and the other, the amount contributed 
in rates and taxes. 

Where the undertakings are owned by municipalities, as might 
be expected, where not only a low rate of interest is paid, but the 
loans themselves are being wiped off by annual payments, a great 
difference is shown in the amount of capital employed. In one 
case, £i los. iid. per ton is sufficient ; while another undertaking 
employs £i^ 19s. 2d. It must be obvious that as both of these 
concerns belong to municipalities, either the selling price of gas 
or the profits made by the respective owners must be seriously 
disproportionate. The rate per cent, of interest for loans is pro- 
bably much the same in both instances. 

With respect to the gas companies given in the list, in one 
case £1 148. Qd. per ton serves ; while in another j^"!! 9s. 9d. is 
employed. These are extreme instances ; and a great difference 
exists in the magnitude of the works. But even in large concerns, 
wide variations are shown, amounting to about 100 per cent. 

With regard to gas companies, is it not desirable that there 
should be a closer approximation than is here shown in the rela- 
tive amounts of capital employed per ton of coal carbonized ? 
The interests both of gas companies and their customers are 
promoted by low capital charges ; and till this consummation is 
reached, no hard-and-fast lines should be drawn in determining 
what amount of a company's expenditure should be charged to 
revenue and capital respectively. 

Low capital charges tend to secure the maintenance of good 
dividends and low-priced gas ; but uot infrequently money that 
is used under the sliding-scale clause in inflatiug good dividends 
and in reducing the selling price of gas in accordance with this 
clause, might be more judiciously employed in increasing the 
profit-eamiDg power of the undertaking. Were more attention 
paid to these matters by those responsible for them, the great 
disparities I have spoken of would not exist, and our industry as 
administered by companies would be more strongly fortified 
against competition. 

The second point of interest in the analyses I have spoken of 
deals with the amounts contributed in rates and taxes ; and here, 
also, some striking differences are manifest. In one case a cor- 
poration gas undertaking pays 6^. per ton of coal carbonized ; 
while in another instance, also a corporation gas-works, is. iid. 
is charged, though the rates per pound probably differ but 
slightly. In respect to works owned by companies, in one case 
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a. payment of 8d. per ton suffices ; another company pay is. 9d. ; 
and a third as. 5^d. per ton. 

These differences point to a serious defect in the methods 
pursued in assessing gas property. To determine what rent a 
hypothetical tenant should pay, is not an easy task at any time ; 
but the difficulty is enormously increased when, as is sometimes 
the case, the valuer employed on behalf of the parochial 
authority is paid by a commission on all increases sustained on 
appeal to Assessment Committees or Quarter Sessions. Such 
appeals end not seldom in compromises, intended to appease 
the opposing litigants, but which leave the merits of the case 
still in obscurity. The ability of a company to pay is in the 
opinion of not a few people the measure of what they should be 
compeUed to pay. 

Were a principle adopted, applicable alike to all gas under- 
takings, of charging a fixed percentage on gross incomes, or 
a sum per million cubic feet of gas produced or per ton of coal 
carbonized, disputes would be far less frequent than they are, 
and much costly litigation would be avoided. Any one of the 
above data would form an easily ascertained basis to work upon, 
and one that might at anytime be re-adjusted without producing 
friction between the parties interested. There is no reason why 
gas undertakings should not bear a full share of the rates and 
taxes of the country ; but under existing conditions, and faulty 
methods of arriving at the amount, many bear more than their 
fair share. In some cases, there would still be an appropriate- 
ness in using the language of the petition published fifty years 
ago in the first number of the Journal of Gas Lighting, which 
said that " the present system of rating of gas-works is unequal, 
unjust, and oppressive." 

The analyses of the accounts of the different gas undertakings 
which are presented to us from time to time, offer abundant 
food for reflection ; and I know of no better method of discover- 
ing the strength or weakness of our separate concerns than by 
treating our accounts similarly, and making a comparison. This 
proceeding, when followed by the friendly interchange of ideas 
which this Association is established to afford (and which I 
believe it happily fulfils), will conduce to the good ordering and 
prosperity of the undertakings here represented. 

In reference to the remarks in my address relating to regenera- 
tive furnaces, I should like to add that during the past winter 
«ome interesting experiments have been made by my friend Mr. 
Glover at the West Bromwich Gas- Works, with a view to increase 

the amount of coke available for sale. As most of you are aware, 

E 2 
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previous to the intiodnctioii of regeneratiTe ffnmaces in this die> 
trict it was no nncommon thing to fire retort-settings with dieap 
coal slack or low-priced coal. The plan had all the defocts of 
the direct-fired system-^mperliect combustion, inegnlar heats* 
and large deposits of dnst in the fines. The introduction, how- 
ever, of regenerative fomaces necessitated the nse of cakm as 
foel ; and Mr. Glover has been experimenting with a view to 
return to the use of coal slacli. He has designed a producer so 
constructed as to prevent the dust from passing into the retort- 
settings. Mr. Glover writes : '* The worldng of the producer is 
simple and straightforward ; and I have no difficulty in maintain - 
ing the retorts in two settings of 20 feet long at a high tempera- 
ture, using 60 per cent, of small slack and 40 per cent, of coke. 
Complete combustion is effected by my method of introducing 
the gas and air to the setting ; and the old difficulty of large dnst 
deposits has been obviated. While I am satisfied that the sys- 
tem is a great advance on the old one of direct firing, I do not 
at present feel warranted in extending it. I give preference to 
regenerators fired with coke." Mr. Glover, I may say, has not 
thought the matter of sufficient importance to warrant his giving 
the Association a paper on it ; but I am sure you will agree with 
me in regarding the experiment an interesting one, and the 
result of it worth communicating to the members. As has been 
frequently remarked, the record of a partial success, or even of 
a failure, is sometimes as instructive as that of an undisputed 
success. 

Mr. Lewis proposed a hearty vote of thanks to Mr. Reeves 
for bis address. 

Mr. Peter Simpson (Rugby) seconded the proposition ; and 
it was carried unaDimously. 

The President, in acknowledging the vote, intimated that 
there was time for a discussion on some subject of common 
interest if any member would be kind enough to suggest a topic 
or open a discussion. 

After a short interval, 

Mr. Hunt asked if Mr. Glover would give the members some 
particulars on the subject of the special producer which he had 
designed for using coal slack as fuel. 

Mr. Glover said he had not intended giving a paper or any 
detailed statement as to the construction and working of the 
producer referred to ; but he had gladly supplied to the Presi- 
dent a short account of the general results obtained. He might, 
however, say that it was the outcome of a desire to substitute a 
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cheaper form of fael than coke for the heating of retorts. Coke 
just at that time was rather valuable ; and if coal slack could 
be made to take its place without losing the advantages of the 
regenerative system of heating, a saving might be effected in 
the cost of fuel. To attempt to use for a trial the usual form of 
producer installed in a gas-works was quite out of the question, 
because of the difficulty of getting the air for primary combus- 
tion to pass through a mass of small and compact material. It 
was necessary, therefore, to have a forced draught; and, to 
facilitate the charging of the producer, to construct it well 
in front of the retort-settings to be heated. To prevent the 
nostrils in the setting from furring up with finely deposited 
carbon, due to tarry matters in the producer gas, the raw 
slack was subjected to a preliminary heating before it was 
allowed to drop into the active part of the producer, where 
the air and steam were decomposed. When the charging-door 
(which was flush with the retort-house floor) was removed, this 
preliminary carbonization of the coal slack might be seen going 
on. The quality of fuel he had in use was about 60 per cent, 
small^ slack and 20 per cent. coke. The use of a proportion of 
coke had been found almost necessary to keep the fuel open, 
and to make sufficient producer gas for the work to be done. 
He was not satisfied with the fuel account, but intended making 
some alterations in the hope of improving this. There would, 
however, always be a loss by radiation, as the producer was a 
steel-cased one, standing in front of the settings. There was 
another source of loss incident to the use of bituminous or 
semi-bituminous fuels, which would be understood by those 
who had studied the chemistry of the subject. It arose from 
the gas containing a larger proportion of hydrogen than 
producer gas made from coke. This necessitated a greater 
volume of oxygen for its combustion; and, qf course, being 
accompanied by a much larger bulk of nitrogen, the absorption 
of heat by the secondary air must be considerable. Deposits of 
dust had been prevented from occurring about the retorts by 
making the gas-tunnels of ample size, so that the rate of flow 
was such as to enable the dust to deposit where it would not be 
felt. The heating of two 20-feet settings of eights had been 
perfect throughout the winter. He had come to the conclusion 
that, except under very exceptional circumstances, coke was the 
ideal fuel for heating gas-retorts when used in a well-constructed 
regenerative furnace. He would throw out one suggestion for 
the members to consider ; and it was the possibility of primary 
air short-circuiting in the front of many furnaces or producers sis 
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nsnally constructed. This was the caose, in his opinion, of set- 
tings heating np more readily on the side farthest from the fur- 
nace. The quality of producer gas from the back of the frimace 
was better — contsdning, as it did, a larger proportion of carbonic 
odde — than that at the front. This was worth consideration, 
although he admitted that the furnaces or producers with which 
they were familiar worked very well with only a moderate con- 
sumption of fuel, and the regulation of the heat was not at all a 
difficult matter. 

A brief conversational discussion followed, in which Mr. George 
Winstanley, Mr. R. O. Paterson, Mr. W. C. Jones, of Kingswin- 
ford, Mr. Percy H. Fletcher, of Evesham, and others, took part. 
The most important point referred to seemed to be as to the 
cause of different temperatures throughout the length of a 20-feet 
setting, and the best methods to be followed for overcoming the 
difficulty. 

Mr. Paterson subsequently asked if Mr. Glover could give the 
meeting any information as to the process of enrichment de- 
scribed in a paper read before the Institution of Gas Engineers 
last spring. 

Mr. Glover said he might briefly remark that, so far as 
naphthalene deposits were concerned, after the plant was started 
in July last year, stoppages due to this cause had disappeared, 
after working for about six weeks. Considerable relief had been 
experienced when working in the way described ; and cheap 
enrichment had been obtained by the process. 

At the close of the proceedings, the members had tea together 
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ANNUAL MSETING, APRIL 5. 

The Sixteenth Annaal Informal Meeting of Gas Managers in 
Scotland was held at the North British Station Hotel, Glasgow. 
There was a larger attendance than usual. Mr. Alex. Yuill, 
of Alloa, the Convener of the gathering, in whose hands all the 
arrangements had been placed, formally opened the proceedings 
at two o'clock, and moved that Mr. W. Ewing, of Hamilton, 
take the chair. 

Mr. Ewing at once did so, and proceeded to deliver the 
following address : — 

Permit me to thank you sincerely for your courtesy in appoint- 
ing me to the honourable post of President of this the Sixteenth 
Annual Informal Meeting of Scottish Gas Managers. I trust, 
should my efforts fall short of your expectations, that you will 
be ** to my faults a little blind, and to my virtues very kind.*' 

Gas manufacture remains very much as it was a year ago, 
there being no marked improvements to alter its general routine. 
The success of incandescent gas lighting still keeps electricity in 
the background as an economical light, although, more for the 
sake of being sole purveyors of light, corporations who are pre* 
sently owners of gas-works will, sooner.or later, have to supply 
the two illuminants, or allow a company to come in and supply 
electricity. 

During the past few years, the gas managers of Scotland, by 
their economical methods of working, have enriched their re- 
spective towns — ^in some instances by many thousands of pounds 
— by the sweeping reductions that have been made in the charge 
for gas, and this in the face of an unprecedented drop in the 
price received for residuals. Take, for instance, the price of tar 
and liquor at Hamilton in 1892 at 9s. iid. per 100 gallons mixed, 
and compare it with the present price of 28. 6d. per 100 gallons, 
and take our last year's volume of tar and liquor, which shows 
a drop in revenue of quite jf'sooo. For fully five years the gas 
consumers of Hamilton have paid as. id. per 1000 cubic feet for 
their gas, and no meter hire ; the former price being 2s. iid. and 
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a cfaaree ior meten. The total benefit to gms coosamen daring 
that time is jf'iS.ooo, ootwithstandiDS the hud that in 1892 there 
was a proposal to increase the price to meet the leqoirements. 
These figures do not rep re s ent the actual saving, as acompariaon 
widi the old and new methods of working shows that since 
1892-3 the difference in vofaime of gas per ton of coal carbonised 
amoonts to 96} nuDions, whicli, t^lien at itssdlingprice,iieqnal 
to ^10,054; tb^ increased ▼olnme of tar and liqoor — 825,000 gal- 
loos— talien at the average price, is £iS^ ; and 10,000 tons of 
ccke, /2375. There was also a proportionate saving of not leas 
^li^ui £5000 in wages, in spite of the fiict that the average wage 
per man is now 30s. per weelc, with a shorter day, against 25s. 6d. 
formerly. These figores represent a total of ^£'37*283 in better 
wofidng results during the six years; and without this improved 
worldng, the Corporation and gas consumers of Hamilton would 
have had to pay a very high figure for gas. There are other 
items, such as the saving of interest, &c., wliich would very con- 
siderably increase the above sum ; but this is quite sufficient to 
show one of the many instances in Scotland whereby the com- 
bined energies of a gas manager, backed up by an intelligent, 
hard-worldng Convener and Gas Committee, have given to the 
gas consumers a lai^e sum in bard cash, which seldom receives 
the consideration it merits. 

Gas oookerB and fires have been greatly in demand during the 
past year ; the year's bill in Hamilton amounting to about 
£1000 (which includes the fixing) for some 352 different kinds 
of gas apparatus. We use what is termed the " Hamilton "* 
cooker, with tiles on hot-plates, which are principally used for 
scone baking. One pleasing feature in this department is that 
an claiifB of gas consumers have taken a large interest in 
cooking by gas. The inducements given by the Gas Depart- 
ment are the fitting up of fires and cookers firee of cost where 
not more than 30 feet of pipe are required, and a rental charge 
lor cookers of only 5 per cent on the cost. Where corporations 
have a large number of cookers in use, I think it would have a 
tendency to preserve them if several money prises were given 
yearly lor the best-kept cookers. We find, as a rule, that con- 
sumers take quite as much care of a cooker as a kitchen range ; 
and I know of several cookers at present in use where the 
greatest amount of care is taken to keep them in a high state of 
efficiency. The penny-in-the>slot cooker has not yet been taken 
foil advantage of in Scotland ; and I think that, by offering a 
little more inducement to consumers, in the way of fitting up a 
bracket, meter, and cooker firee of charge, there would be quite 



SCOTTISH GAS MANAGERS. 57 

a " boom '* in both prepayment gas meters and cookers. This 
Goald be done without incurring much expense, and would be an 
advantage both to gas departments and a class of consumers who 
could only be reached in this fashion. We can take a lesson 
from our friends over the Border in this matter. 

The present year will tell heavily on the finances of most 
Scotch gas-works, owing to the large increase in the price oi 
coal, and the low returns from residuals. I anticipate that many 
gas-works will require to increase the selling price of gas. 
Recent coal contracts made by our Gas Department show an 
advance on local supplies of 4375 per cent. ; but with our usual 
working results, I am pleased to say that our present price, of 
2s. id. per 1000 cubic feet, may remain the same, as an ample 
margin will be left to meet all requirements. To compensate for 
this large drop in the revenue, economy must be the order of 
the day; and with the exercise of this, backed up by the harmony 
between the Gas Committee, Manager, and employees which has 
always existed, there can be no doubt of the continued success 
of the Hamilton Gas Department, with hopes of a still further 
reduction in price. 

The manufacture of sulphate of ammonia at gas-works is a 
source of profit, and prevents an individual company of tar 
distillers having the pull over certain districts, which I infer 
from the fact that last year we had only one offer in reply to our 
advertisement for the purchase of our tar and liquor. I would 
even suggest the distillation of tar at all works with a make of 
gas of over 40 million cubic feet, as the farther you go in tar 
•distillation the more valuable it becomes. Since tar and liquor 
are profitable to the distiller, who pays heavy carriage in con- 
veying it to his works, I would assume that a gas-works would 
profit largely in the saving of carriage alone on the manufactured 
article as compared with the raw material. Take, for instance, 
ihe probable amount of coal used at the Hamilton Gas* Works 
during the current year as 13,000 tons ; and assume that 923,000 
gallons of tar and liquor were made, 143,000 gallons of which 
would be tar, leaving 780,000 gallons of liquor at 4* Twaddel. It 
is understood that 3000 gallons of liquor of this strength make 
one ton of sulphate of ammonia ; but by way of leaving a safe 
margin I shall take 3500 gallons, which would give 222 tons of 
sulphate of ammonia. The average price received per ton for 
sulphate during the past five years is £g 138. ; but take it at 
£g I OS., which leaves a margin of 3s. per ton, and gives the sum 
of ;£'2io9. Deduct from this ;£'666, the cost of manufacture at 
/3 per ton (though Mr. Carr, of Widnes, by skilful manipulation. 
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has made salphato at £1 i8s. per ton), and there remains the 
sum of £i^z <^ the valne of the mannfactared article. In 
selling the 143,000 gallons of tar (the balance of product from 
13,000 tons of coal) at the present market price of 98. per 100 
gallons, a sum of £6^"^ los. would be realized, which, added to 
the sum received for sulphate, represents a total of £zoS6 zos. 
We receive at present 2s. 6d. per 100 gallons for tar and liquor 
mixed. But, assuming that the 923,000 gallons were sold to the 
tar distiller in its raw state, at 3s. per 100 gallons, a sum of 
^£'1384 I OS. would be realized ; thus showing a balance in favour 
of sulphate manufacture at the gas-works of £702. Considering 
that the present price of sulphate is ;£'io los. per ton, I think 
the above figures give a large margin of safety. 

The empt3dng of spent liquor into the sewer system of a town 
seems to be objectionable to some people ; but in my opinion it 
is an excellent disinfectant, and should not stand in the way of 
increasing the profits of a gas-works. Another source of in- 
creased profit in gas-works where there is head-room in coal 
stores, and where coal has to be carted into the works, is in the 
storing of coal from an inclined platform. Formerly at our 
works the price of storing and breaking cannel coal was fully 6d. 
per ton ; but now, with a high level, it costs about i^d. per ton, and 
about id. under favourable circumstances. There is also room 
for improvement in the manipulation of work and workmen in 
most retort-houses; it is there the profits of a gas-works can 
be made or lost. If we can make 9000 or 10,000 cubic feet per 
monthpiece, why cannot that rate be kept up ? The reason is 
the want of skilled supervision, as I always find that stokers 
endeavour to carry out instructions when properly given ; and I 
am fortunate in having an excellent staff in my retort-house. At 
times one does meet a few whose efforts are to get done with 
their work as easily as possible ; and these kind of men cost gas- 
works throughout the country many thousands of pounds per 
annum. But, again, a skilled superintendent should be able to 
keep such a schemer in his place ; failing which, he is better 
outside. The following are a few tricks that are played by a 
scheming stoker, which tell heavily on the working results : He 
will carefully select damp coal, if it can be had, charge his 
retorts 3 inches deep at the back and 12 inches at the mouthpiece. 
The latter will be carefully filled with perhaps three shovelfuls 
of coal. He will charge a retort without delay, with perhaps 
four dull spots, instead of closing the mouthpiece door to bring 
up an equal heat before charging. He will sometimes leave his 
producer empty; and in shaking the bars he will purposely 
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forget to force down clinker from the top door of the producer, 
leave the bottom and top doors of the producer partly open, 
and then will say his setting has low heats. This kind of thing 
is only too common in gas-works ; but it should not be tolerated 
for a moment. It is my opinion that, with careful stoking, 
many gas-works at present making about 6000 cubic feet per 
mouthpiece could get at least 9000 cubic feet ; thereby saving 
50 per cent, in labour, with an increased yield of gas and large 
saving in fuel. The index of our station-meter is taken hourly, 
so that any defect in production can at once be attended to. 

Sunday labour in gas-works is often a bone of contention ; and 
if I could find it suitable to partly do away with it, I would gladly 
recommend that it should be done. Perhaps those who have 
tried it may give us some information as to whether or not they 
find inconvenience from leaking retorts, low heats, &c. Gas 
consumption in many places is now nearly continuous throughout 
the 24 hours; and I find that with lo-light meters a revolution is 
often made between the surveys. I would therefore give a hint 
to meter makers on the necessity of adding a fourth dial. From 
my experience, even 5-light meters should have an additional 
dial. We sometimes judge the quality of gas supplied to a town 
by what we see at railway stations ; but my experience teaches 
me not to malign a gas manager from what we find there, as I 
have yet to see a properly lighted railway station. The burners 
used are of the ordinary type ; and as a rule are only changed 
when completely done. If railway companies would only attend 
properly to this department, and use regulator burners, a large 
saving of gas would be effected and better light given. 

Should you find food for a good discussion in the foregoing 
remarks, any little effort I have put forth will be amply rewarded 
in gaining further information on the subjects mentioned. 

Discussion, 
Mr. H. PooLEY (Dunfermline) said that, ever since they had 
adopted the system of supplying gas-stoves, they had fitted up 
the stoves, brackets, and meters entirely free of charge. They 
found that it paid them, though not to the 'same extent as they 
would like. He thought that the practice in Scotland was to 
almost entirely use the griller ; therefore, perhaps, it might be 
advantageous to give up the cooker and supply a good griller 
instead. Certainly, it would be a great deal cheaper. They 
fitted up ordinary stoves entirely free, irrespective of the length 
of piping, and supplied gas for them at yd. per 1000 cubic feet 
cheaper than for lighting ; and they did not charge any meter 
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hire for stoves. Their capital charges represented is. gd. per 
zooo cubic feet, which was within 4d. of Mr. Ewing's selling 
price ; and this rather heavily handicapped them. 

Mr. A. Waddell (Brooghty Ferry) agreed with Mr. Ewing — 
and he thought it would be the experience of all those present 
— that the public very seldom thanked a gas manager for any- 
thing he might do. In his own case, the price of gas had been 
reduced from 4s. lod. to zs. iid. per 1000 cubic feet. At the 
place where he was previously, it was reduced from 7s. 6d. to 
49. 2d. ; and he said there did hot appear to be any disposition 
on the part of the public to say that anything had been done 
for their benefit, but rather that they were paying about the 
same price as before. He was sure managers were all feeling 
this year the increase in the price of coal, with the low returns 
they were getting for residuals. Capital charges in Broughty 
Ferry represented about is. per 1000 cubic feet ; so that they 
were pretty well handicapped. But, like Mr. Ewing, he thought 
that, notwithstanding all these things, he should be able to pull 
through at the same price. 

Mr. J. W. Carmichael (Barrhead) remarked that he had been 
very pleased indeed to listen to the address. Mr. Ewing was 
the envy of most gas managers, on account of the price at which 
he could sell his gas. Of course, he was very favourably situ- 
ated, being in the centre of the coal district, which helped him 
very much. The hiring out of stoves and prepayment meters 
was, he thought, a very good thing for increasing the sale of gas. 
It enabled them, as Mr. Ewing said, to be generous to their 
consumers, and to do what they could to help them. The manu- 
facture of sulphate of ammonia was brought up at last year's 
meeting, and was threshed out pretty well. He had then very 
great trouble in following particular gentlemen, simply because 
those who gave their opinions were mostly at sixes-and-sevens 
on the subject. It was a difficult thing for many managers to 
know whether they should go in for the manufacture of sulphate 
or not. His own opinion was that where they had an output 
of from 20 to 30 million cubic feet, they could work a -sulphate 
plant to advantage. 

Mr. W. Smith (Ayr) said be had listened with pleasure to the 
Chairman's address. In the matter of stoves, he found, from 
experience, that it would be far the better way to sell them 
entirely to consumers, making the price as low as possible. 
He hired stoves as well. In putting in stoves, he always saw 
to there being a sufficient supply of gas, because he found that 
complaints very often arose on account of an ordinary plumber 
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having been employed, who had just taken the gas supply from 
the nearest available source. He preferred to give an inde- 
pendent supply, passing through an independent meter ; and 
consumers liked this too, because it let them know what gas 
they were consuming. 

Mr. R. S. Carlow (Arbroath) remarked that last year he put 
in about 400 prepayment meters ; and this year there would be 
about another 400. He expected to have an increased output 
of gas at the end of May next of over 6 million cubic feet. 
This was owing to prepayment meters ; and they would under- 
stand that it was a source of profit which they had not before. 
It must be remembered, too, that all the expenses — ^the burdens, 
cost of management, and everything else — were the same. He 
therefore looked forward to having a balance this year which 
would be very satisfactory indeed. In the matter of gas-stoves, 
he did not, like Mr. Ewing, give pipes and fittings free ; but he 
charged exactly cost price, and the usual rent for the meters. 
The consumption of gas in stoves was another source of revenue 
to managers; and it was a business which they should push. 
They knew his opinion about sulphate of ammonia. The differ- 
ence in the price could be easily accounted for. When he put 
up his works, prices were very low indeed ; but immediately 
thereafter chemical prices went up, and the price rose to the 
tar distiller, who had not erected the works. Therefore the 
Arbroath Corporation obtained a good price after putting up 
their works. Comparing present prices for tar and liquor with 
those given by tar distillers in the district, and considering the 
quantities of sulphate of ammonia, naphtha, and boiled tar made, 
he found that, at the very least, they had ;^50o clear profit — 
that was taking into account the price of tar and liquor mixed 
He had no hesitation in saying that he did not for a single mo< 
ment regret the step he had taken. So long as he was getting 
his present return, he was perfectly satisfied. 

Mr. A. Waddell (Broughty Ferry) said he was sorry to find 
that Mr. Carlow's introduction of residuals plant had not raised 
their price for his tar and liquor. Indeed, for five years their 
receipts from this source were 3s. 2d. per ton of coal carbonized » 
During the past year they had only obtained is. lod. ; so that 
they had not realized what Mr. Carlow indicated. He should 
have been very pleased to have had the profits Mr. Carlow 
spoke of; but with regard to the introduction of plant for work- 
ing up residuals, he must say that their site was very small. It 
took them all their time to make what gas they required, without 
introducing other plant. Another reason against it was that 
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they were sarrounded on all hands by a class of houses the 
occupiers of which would certainly not permit anything being 
done which they might consider objectionable. 

Mr. Carlow : I do not think that can be any reason at all, 
because my works are right opposite the Episcopal Church. 

Mr. Waddell : It is not exactly what is yoqr knowledge ; it is 
what people round about you think. 

Mr. W. Hamilton (Kilsyth) said he thought he heard the 
Chairman say he gave his stokers 30s. a week. 

The Chairman : That is the average for the workmen. Our 
leading stokers get 38s. 6d. ; and others receive 36s. gd. and 
35s. The lowest wage for stokers is 359. They work seven shifts 
of eight hours each. 

Mr. Hamilton said he had always heard that money was 
made or lost in the retort-house. Would it not be better to give 
to the stokers the money which was made ? His were small 
works ; and he paid his stokers 30s. per week. They ought to 
pay the men the money, and not give it to the landlords by 
putting in pipes for them. In Hamilton, they had the lowest 
price in Scotland. Well, let them make the stokers the highest 
paid in Scotland. 

The Chairman said that this was the case already. He paid 
the best wa|;es to stokers that were paid in any gas-works in 
Scotland. 

Mr. Forbes Waddell (Forfar) said he had listened with a 
good deal of envy, and also with a good deal of pleasure, to Mr. 
Ewing's address — envy that he should not have been able to 
make such savings. Mr. Ewing had surely had some very bad 
stokers. He would not like to say that any stokers of his 
charged retorts 3 inches at the back and 12 inches at the front, 
though he agreed that if such men existed they would be better 
outside the works, or never should have been in them. He was 
perfectly satisfied that Mr. Carlow had not in the least exagge- 
rated his profits from sulphate ; and he thought it would pay 
himself very well indeed to have a sulphate plant, even if he 
only realized half the profit Mr. Carlow did. But, unfortunately, 
he had to say, with his brother, that he had not experienced the 
benefit Mr. Carlow was inclined to think they had on account 
of Arbroath having gone in for sulphate manufacture. The 
year before Mr. Carlow adopted it they were getting for tar and 
liquor 2S. yd. per ton of coal carbonized. Last year, when they 
took in offers, with sulphate of ammonia at something like 
;f7 los. per ton, they were ofiered for tar and liquor is. 5d. per 
ton of coal carbonized. Thinking this not enough, they delayed ; 
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and, though sulphate had risen to £g ids. per ton, they only 
obtained is. 7d. He had not heard of anyone in the district 
benefiting in the slightest from Mr. Carlow's having taken up 
sulphate manufacture ; and, consequently, he thought everyone 
should go in for it himself. 

Mr. W. Hamilton : What do you obtain per loo gallons ? 
That is the best way to calculate it. 

Mr. Waddell: We had alternative offers; but the contractor 
had apparently based both offers on the return per ton of coal 
carbonized. 

Mr. T. D. Hall (Montrose) thought it would be beyond him 
to add anything new to the discussion. He had listened with 
much pleasure to Mr. £wing*s address. He could not exactly 
follow the figures given ; but from what he was able to gather, Mr. 
Ewing seemed to show a very rosy side of affairs indeed ; and 
he hoped that Mr. Ewing was appreciated for his efforts, and for 
the work he had done in increasing the consumption of gas. He 
had not had any experience of serving a corporation, but knew 
what it was to be under a company ; and though the directors 
might appreciate a manager's efforts, the consumers as a rule 
did not, either in his reducing the price of gas or in his 
taking off meter-rents or fixing stoves. In fact, his experience 
had been that if a company felt themselves in a position to 
reduce the price of gas (say) 5d. per looo cubic feet, all the 
thanks they got in return was that the consumer would 
turn round and remark that the reduction ought to have been 
lod. In his small way, he had done nothing in the matter of 
stoves, except in advising which would be the best stove, or fire, 
or gas supply, to introduce, in seeing that the house was pro- 
perly fitted up, in supervising the plumbing work, and in selling 
the article at net price to the consumer. He must endorse the 
statement made by one or two of his neighbours, with regard 
to sulphate of ammonia — that since Mr. Carlow had introduced 
sulphate plant in Arbroath they had not found that they could 
get more for their tar and liquor than they obtained previously. 
They sold their liquor at so much per ton of coal carbonized, 
which, he thought, was the simplest way. As regarded Sunday 
labour, many years ago he read a paper before the North British 
Association on the subject of the cessation of Sunday work, 
which he advocated. But in those days they worked twelve- 
hour shifts ; and he now thought that if stokers worked eight- 
hour shifts the stopping of work on Sunday was quite unneces- 
sary. At the same time, when he used to stop the works for 
twelve hours — from six on Sunday morning till six at night, he 
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did not find the retorts or the heats suffered in the slightest. 
Of course, if they found they could miss a charge during the 
week, they would never think of working right through on 
Sunday, and lying off on Monday. They made a calculation to 
see how much spare holder room they would have on Monday, 
and if they found that they could save a run, they always did 
it on Sunday. 

Mr. W. B. M*LusKY (Selkirk) pointed out that at Galashiels 
there had been no stoking on Sundays for thirty-five years, and 
it had been a very prosperous undertaking. It would appear, 
therefore, that the cessation of labour on Sundays was perfectly 
practicable. For his own part, since he had had the manage- 
ment of gas-works, he had never charged on a Sunday at all, and 
he got fairly good results. His method was to fill the retorts 
at four o'clock on Sunday morning, and start charging again 
at six o'clock at night. They never had any smoke at the 
chimney-head. Of course, the settings were regenerative, and 
he had complete control over the primary and the secondary 
air, which had a good deal to do with the success of the 
system. Mr. Ewing disposed of his liquor at 4* Twaddel, for 
2S. 6d. per 100 gallons. He considered it was a mistake to allow 
liquor to leave the works at this strength, as they were simply 
sending away an agent which was valuable for purifying the gas 
and improving the strength of the liquor, on account of its pro- 
perties for the absorption of carbonic acid and other impurities. 
He preferred to sell liquor at 8^ Twaddel ; and in this way he 
got a better price for it. In Selkirk, be could not sell over 5* ; 
but they were taking steps to provide a machine by which to 
properly concentrate the liquor before letting it go to the dis- 
tiller. With regard to the suggestion that there was a " ring; " 
in Scotland to keep down the price of liquor, he might say that 
when he found he could not get a suitable price in Scotland, he 
sent it to the North of England. Of course, his position was 
between the North of England and the Westof Scotland— about 
seventy miles from each ; and he thought it would pay anyone 
in the West of Scotland, who was only getting 2s. 6d. per 100 
gallons, to send liquor to the North of England, especially if it 
were concentrated to 8° Twaddel. 

Mr. J. Napier Myers (Saltcoats) said he also had listened to 
the address with some degree of envy. The matter he was 
most interested to hear about was the prepayment meter. The 
desirability of '* booming** that apparatus had been spoken of. 
This had not been his attitude at all. He had looked upon the 
meter not altogether with satisfaction. He had endeavoured to 
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give it a bad character, as he had only supplied it to bad payers. 
When he put in a slot meter, it was evidence of the difficulty 
of obtaining payment of some account. In Saltcoats they had 
gas in every house. They often had not very large accounts, 
because, being a coast town, they had 300 or 400 houses shut 
up in the winter time. In the winter, he had had no accounts in 
for as many as 400 out of 1800 meters. It had been remarked 
to him that those letting houses were desirable for prepayment 
meters; but he had at times experienced difficulty in putting 
these meters into such houses. When they went wrong, some 
trouble was entailed in finding out who had damaged them. 
It had been his experience that the roasting part of stoves 
was employed perhaps only once for every twenty times that 
the top-plate of the stove was used ; and his attitude upon this 
subject had been that, while it was incumbent upon them to 
educate their consumers in thb use of gas for other purposes 
than lighting, they were not called upon to go very largely 
into the gas- cooking businessi Still they had already done 
something. They had let out grillers. They fixed them, and 
they charged the very modest rent of id. a month — is. per 
annum. His experience was that a very serviceable griller 
could be supplied and fixed at a charge of los. From this very 
small apparatus he was able to get a good return. In his town, 
the houses were mostly small ; and the larger ones were not 
often used for letting purposes. He had thought it his duty to 
advise his Directors not to go into stove -hiring, as it was no part 
of their business to deal in ironmongery. It had been their 
practice, during the past five or six years, perhaps longer, not 
to work on Sundays; but labour did not wholly cease. They 
charged the retorts in the morning, till breakfast time ; and from 
then until nightfall it had been their practice not to make any 
gas. He held that gas-works which could not lie off at least 
from eight to twelve hours on a Sunday, were not equal to their 
work, satisfactorily, during the rest of the week. 

Mr. D. Vass (Edinburgh) said that in his district of Portobello 
there were many letting houses. They began some years ago, 
when the undertaking belonged to a Company, supplying pre- 
payment meters ; and they had applications for them chiefly for 
these houses. The reason for this was that they held the yearly 
tenant of the house responsible for all the gas consumed, even 
though there might have been half-a-dozen tenants — some of 
them staying a fortnight, others a month, and so on. He read 
the meter, but held the householder responsible for the gas con- 
sumed. Sometimes, in this way, the householder was left with 
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the bill to pay ; for occasionally a person woold go away with- 
oot pajring the rent or the gas bilL P r ep aym e nt meters were 
tried as an experiment. They had. of coarse, the difficulty to 
contend with that when a meter went wrong they did not know 
who to blame ibr it; bat they held to their role that the yearly 
tenant was responsible. Doing so, they had never had any 
diffieolty in recovering. There was another difficulty, in that 
one person might Imow how to worlc a prepayment meter, bat 
another might not ; and thas they might have to go to a boose 
half-a-dozen times in the sommer. Still, he thonght it was very 
desirable to have prepayment meters in booses which were let 
in sommer time. It was more, perhaps, a consumers' than a 
gas managers' qoestion ; bat the body sopplying the gas were 
interested in serving their consumers in the bat way they could. 
Of course, they charged an extra price for the gas, to cover the 
addi t ional expense — say, about is. per looo cubic feet. 

Mr. J. B. Terrace (Brechin) said that he sympathixed with 
Mr. Ewing in his remarlss about electric light coming into all 
their towns by-and-bye. His town and Montrose were to be the 
foremost of the small places to be tried with it He did not 
take a very despondent view of the matter. On the contrary, 
he did not think that they would be much harmed by it — ^fbr 
some time to come, at any rate. There could be no doubt that 
when coal rose to them from 34 per cent, upwards, it would 
do the same to manufacturers of electricity. He had heard 
that, in some small places, shopkeepers used electric light only 
on Friday and Saturday nights ; but that the arrangement was 
found to be unsatisfactory, and they soon got tired of it. Goods 
did not look the same in the different lights. He did not think 
that the higher price of coal was likely to lead to the raising of 
the price of gas; they would have to make up for the extra 
charge in some other way. He tried prepayment meters, in a 
small way, and with great success. He always endeavoured to 
encourage those who burned oil to take them ; but if people 
who had an ordinary meter wanted a prepa3rment one, he tried 
to reason with them, and to show them how much cheaper it 
was to have an ordinary meter. They both sold gas-cookers 
at cost price and hired them ; and they had done very well. In 
regard to sulphate of ammonia, his works were, like those of 
some of his friends, not situated in a good place for its manu^ 
facture, being surrounded by houses. 

Mr. A. P. Main (Glasgow) wished to say a word about the 
lighting of railway stations, to which the Chairman had referred. 
One of the most interesting installations of gas lighting in recent 
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times was, he thoagbt, that of the Great Central Railway Station 
in London. He went to see it about ten days before ; and it was 
very interesting. Not only the platforms, but all the waiting- 
rooms and booking-offices, were lighted by gas ; and the total 
cost for~one hour's lighting of the whole had been ascertained to 
be only 2s. 6d. The lighting was by incandescent burners ; and 
there was a special pressure of 9 inches, produced by means of 
a simple jet of water. 

Mr. Forbes W add ell said that a partner in one of the largest 
factories in Forfar, in which electric light was used,.told him that 
in addition to the electricity costing them a good deal more than 
gas, they had to incur an expenditure of ;^300 a year to heat up 
the factory to the temperature required for the working of the 
material. This was unnecessary when the factory was lighted 
by gas. 

Mr. J. M'GiLCHRisT (Dumbarton thought it very creditable 
of Mr. Ewing to come forward and give them all the results of 
his own experience, so that they could discuss them. It was 
not every gas manager who could do this, and it was not every 
gas manager who could put such good material before them. 
Mr. Ewing talked of thousands of increase in a year as if they 
were penny-in-the-slot meters. He had obtained ;£'6ooo a year 
clear gain, on the basis he had laid down, which entitled him 
to rank as one of the first engineers of the day. With regard 
to the fitting up of gas-stoves, he thought they were departing 
altogether from their business of gas manufacturers when they 
took up the position which had always hitherto been occupied by 
the landlord of the property. He understood that if they put 
a gas-pipe into a house, it at once became the property of 
the landlord. He thought that the furthest they should go in 
this direction was simply to hire out. But, in the next place, 
there was not such a great profit to be derived from stoves. 
He rather thought, with Mr. Myers, that the working-class 
population particularly would derive much greater benefit 
firom the use of grillers. Mr. Ewing had spoken of the people 
south of the Border being able to teach them a lesson in this 
matter; but they knew that the workpeople in "puir auld 
Scotland " had roasts much more seldom than they had in the 
south. Again, he thought that the prepayment meter had not 
been the great success in Scotland that it had been in England. 
Speaking of the towns he knew, siogle-apartment houses in 
Scotland were fitted up for gas lighting ; whereas there were 
villas in England in which there never was a gas supply until 
penny -in- the-slot meters were introduced. In Scotland, there- 
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selling tar and liquor and of manufactaring sulphate of ammonia 
and distilling tar; and he could candidly say it was a source 
of profit to manufacture sulphate of ammonia. He would 
almost give it, at the lowest estimate, at id. per looo cubic 
feet of gas* If they took Mr. Carlow*s figures for last year, they 
would find that the profit was i^d. per looo cubic feet. He 
could see perfectly well how it came about that Mr. Waddell 
received only is. yd. for his tar and liquor, though the price 
of sulphate had risen to £(^ los. per ton. The price of naphthas 
and benzols to a large extent determined the price of tar ; and 
tar was a considerable factor with distillers in the figure they 
gave for tar and liquor when sold combined. He did not think 
there could be any doubt at all but that if any manager wished 
to increase his profits, stoves and other gas appliances would 
materially aid him. His own experience, in leaving this matter 
alone, as Mr. Myers did, was that gas-fitters and ironmongers 
did nothing too. When the Commissioners took the matter up, 
the public had confidence in them, and they also took to it. His 
Commissioners had made application for a Provisional Order for 
the supply of electric light. They were contemplating putting the 
plant in the gas-works, so as to have the management of the two 
illuminants under one control. He had gone into some figures, 
to show the difference in cost between electric light and gas — 
more especially incandescent gas lighting. Suppose they took 
ten electric lamps of i6-candle power, these would give a light 
of 160 candles, and would require 600 watts of current, which, 
at 6d. per unit, would be equal to 3'6d. per hour for the ten 
lamps. Taking the newer forms of incandescent gas-burners, 
and assuming that they obtained 20 candles from i cubic foot of 
gas, a light of 160 candles would require 8 cubic feet of gas per 
hour, which was equal to o'24d., or a little under a farthing, to 
give the same light. The question of electric motors for smal 
powers had been brought before them ; and he had also made 
a calculation as to them. With gas, they could develop from 
20 cubic feet i -horse power per hour. For ten hours this would 
equal 200 cubic feet of gas— coming to 6d.— as the cost of a 
lo-horse power gas-engine for one hour. An electric motor 
would require 760 watts for i -horse power per hour, or 7600 
watts for ten hours, which, at 6d. per unit, would equal 3s. gd. 
per hour. Taken altogether, he thought they had no reason to 
fear the incoming of electricity. 

The Chairman, in closing the discussion, thanked them all 
sincerely for their remarks, and reviewed, in a judicial manner, 
the observations which had been made. 
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Mr. PooLEY proposed a vote of thanks to Mr. Ewing for pre- 
siding at a meeting which, he said, had been so enjoyable. 

On the motion of Mr. M*Gilchrist, Mr. Yuill was re-appointed 
Convener of the meeting. 

Mr. Yuill proposed that Mr. J. W. Carmichael, of Barrhead, 
be Chairman at next year's meeting ; and this was agreed to. 

The customary dinner was afterwards held in the hotel — 
Mr. Ewing in the chair. 
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WAVERLEY ASSOCIATION. 

H&LF-TEABIiY MEETING, APRIL 13. 

The Seventy -sixth Half* Yearly Meeting of the Association was 
held in the Central Hotel, Princes Street, Edinburgh. Mr. John 
M'Laren, of Duns, presided over the largest meeting which has 
ever been held under the auspices of the Association. A number 
of visitors were present. 

The Hon. Secretary (Mr. W. B. M*Lufeky, of Selkirk), in 
submitting the minutes of the previous meeting, said the funds 
of the Association continued in a satisfactory state. 

The President expressed his pleasure at meeting so many 
members and friends of the Association. It had, he said, been 
his intention to make an address ; but for one or two reasons 
he had refrained from doing so. In the first place, he did not 
expect he would be able to be present at the meeting, as he 
had had a bad attack of rheumatic fever, and had been confined 
to the house for two months. He had thus been unable to con- 
centrate his thoughts on any subject. In the second place, he 
found, on looking over the programme, that there was so much 
to be done, that he questioned whether they could get through 
the business in the time at their disposal. He must, however, 
mention that, since they met in September last, they had lost by 
death another of the old members of the Waverley Association 
— Mr. Walter Hogg, late of Melrose ; and he was sure that all 
the members and friends there would join him in expressing 
their sympathy with the relatives whom he had left behind to 
mourn his loss. 

The Hon. Secretary said he had received a communication, 
dated Oct. lo, 1898, from Mr. W. T. Dunn, the Secretary to the 
Incorporated Gas Institute, informing him that at a meeting of 
the Council of the Institute a resolution had been unanimously 
passed declaring it to be desirable that application should be 
made to the Board of Trade with the object of obtaining their 
recognition to a set of standard meter- unions in the United 
Kingdom; but that, before any action was taken, a circular 
should be issued to kindred institutions and associations, asking 
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for tbdr views and obs e r v ations on the matter. He had replied 
that the Waverl^ Association wonld not meet nntfl April ; bat 
that, in the meantime, they wonld not stand in the way of any 
p rogr e s s which the Institote might make in the matter. 

The Peesident said that the subject had been before several 
meetings of the Committee; and, speaking for himself, the 
standardizing of meter-miions wonld certainly he a great benefit, 
becanse, in a small place like Dons, he had most of the work 
to do himselL 

Mr. R. S. Carlow (Arbroath), having been called upon, said 
there had been several commmiications between The Gas Insti- 
tote and the North British Association of Gas Managers ; and, as 
there was to be a meeting between the Committees of these 
bodies in May, it would be as well to allow the matter to stand 
as it was. 

Mr. D. Vass (Edinbargb) proposed, to keep the affair in order, 
the appointment of a Committee similar to that which they 
appointed last year, consisting of the President, Past-President, 
and Secretary, to take charge of the matter. 

This was agreed to. 

Mr. M'Losky was nnanimonsly elected President of the Asso- 
ciation Cor the corrent year, and retomed thanks. 

Mr. A. C. Yonng (Kelso) was onanimoosly elected to perform 
the duties of Hon. Secretary during the year in which Mr. 
M'Lnsky will occnpy the presidency. 

Mr. H. Rutherford (Aberlady) then presented Mr. M'Laren 
with the President's Medal, and in doing so congratulated him 
on the very able way in which he had presided over their 
meetings. 

The President suitably acknowledged the gift. 

Discussion, 

The President, introdacing a general discussion, said that in 
Duns they had just held a very successful exhibition of cooking 
appliances — in fact, it far surpassed all that he had expected. 
Daring the first and second days they sold almost nothing ; but 
on the third and fourth they sold sixteen cookers, in addition 
to small grills. They had sold about jf loo worth in all. He 
expected that the fitting up would cost him a great deal of 
trouble ; but he was quite willing to face it. They sold gas for 
heating at 4s. 6d., and for lighting at 5s. lod. per 1000 cubic feet. 
They were fixing the cookers free. He thought that, taking the 
size of the place — their annual make was about 5 million cubic 
feet — ^they had done very well, and that it would pay them. He 
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expected next year they would have a make of between 6 and 
7 million cubic feet. 

Mr. W. Blair (Haddington) said that they went in for an 
exhibition last year. They had not exceeded Duns in the sale 
of cookers, grillers, and boiling-rings ; but they had done fairly 
well. He was very pleased with the success they had had ; for 
they had an increase of about 15 per cent, in the sale of gas. 
He would advise anyone who had not yet gone in for cookers to 
take the matter up. It seemed to be the only way in which, in 
small places, they could increase the sale of gas. 

Mr. A. C. Young (Kelso) said it seemed to him that in the 
Border towns they were in the happy position of having com- 
munities with money, because they appeared to prefer to buy 
cookers rather than to hire them. He offered them for sale 
or hire ; and out of over ;£'5oo worth of cookers sent out, they had 
only about £^0 worth on hire. He found that the griller was as 
good for the Gas Company as the cooker. In Kelso, they were 
over a million cubic feet up upon the previous year. 

Mr. M'LusKY remarked that in Selkirk they had finished their 
first year of hiring and selling cookers. In March, 189S, they 
had an exhibition extending over six days; and during this 
time they had purchases amounting to over ;£'6oo. Since then 
they had expended between ;^700 and ;£'8oo on gas cooking 
appliances ; so that they had placed an amount of over ;^i300 
in cookers in one year. Though they had offered cookers freely 
on hire, the total net value of those hired was ^£'44. Their cash 
charge for all cooking appliances was list price, less 20 per cent. ; 
and they fixed all sorts free, with no limit as to length of pipe. 
The best class of people bought outright. If the list price of 
a cooker was £Si the purchaser would pay £4. down, and it cost 
them about £1 to fix it ; so that they had an immediate return 
of £^, In this way, it paid both them and the consumer better 
than did hiring. They had about 500 different connections for 
cooking appliances; and during eleven months they had had 
an increased make of gas of 3,300,000 cubic feet — or equal to 
about 22 per cent. This increase was entirely attributable to 
the additional quantity of gas used for cooking and heating 
purposes, because their ordinary accounts had not increased. It 
had, of course, to be borne in mind that slot meters had been 
introduced. During the year, he had fitted 83 slot machines In 
connection with boiling-rings ; and he thought that, in many 
instances, the boiling-ring brought as good a return as the big 
cooker. They had just made a rule that no new cookers would 
be hired so long as they had an old cooker in the show-room. 
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They could mSotd to do this, bccanse they were really gettrng 
DO cookers back. 

Mr. Vass thoogfat that the Border towns were very £ivoarably 

situated as r^aided cookers. The experience in most places 

was rather the other way. He found that people woold rather 

hire than porchase smaller goods than they were allowed to pot 

oot. In Portobello they began, a long time ago, to hire oat 

cookers; and they thought they had taken op all the business 

in the district. But last year, as soon as the Gas Commissionen 

entered into possession, and reduced the price of gas, the demand 

increased ; and the number of cookers oot had risen from 120 to 

180. This was owing to their having had two exhibitions. One 

of the firms who exhibited had come back this year; and their 

return was within one or two cookers of what they placed last 

year — thus showing that there was stiU room for more business. 

There was one matter which gas managers would have before 

them very strongly for some little time— that was the question 

of street lighting. The tendency was to use the incandescent 

system; and he thought that what they ought to do was to 

foOow op the electiic light, and go in for large clusters of incan* 

descent burners— reducing the number of lamps, and, by means 

of bye-passing, lowering the cost of lighting at the same time. 

Mr. J. Black (North Berwick) stated that he had an exhibition 
of gas-cookiDg appliances last year, which was very successfuL 
He thought his output would be up to 2 million cubic foet. 

Mr. Young said that most of them who hid read the report of 
Mr. Hening, of Edinburgh, would see that on the Continent the 
incandescent gas-lamp was putting the electric light out, except 
on the boulevards, not only on account of economy, but on the 
score of efficiency. In the same report, they also found that 
Liverpool was one of the best lighted cities ; and Liverpool was 
lit almost entirely by incandescent gas-lamps. 

Mr. M'LusKT said it might not l>e generally known that in the 
Border district a gas manager was put in gaol for touching a gas- 
lamp. In Selkirk there were forty incandescent gas-lamps, with 
So. 4 burners. These had been given to the town by the Gas 
Company, with the doable object of lighting the streets well and 
making gas popular for other purposes. The Company were 
satisfied with the result, and they purposed introducing a few 
more lamps next year. 

Mr. J. Napier Mters (Saltcoats) su^ested the desirability of 
the members of the Waverley Association continuing their con- 
sideration of the subject of the standardixing of meter-onions, 
and strengthening the Committee which they had appointed. 
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It was quite possible that the predominant partner — their friends 
across the Border, whom they had sought to carry along with 
them in this matter — might not be so keen for reform as they 
were in Scotland ; but this need not cause them in Scotland to 
hesitate in pressing on the reform. This experience in gas 
making had been fairly divided between England and Scotland. 
He was for some years Manager of two small places in the 
South of £ngland--one in Somersetshire, the other in Devon- 
shire. If he had continued in the district, he would probably 
not have been particularly anxious for reform in this matter, 
because the meters they used there were chiefly of London or 
Exeter manufacture. The meters were interchangeable in their 
unions, which was an advantage. On returning to Scotland, it 
was largely the finding of a different state of matters existing that 
induced him some years ago to move in the matter. 

Mr. T. LiGHBODY (Renfrew) remarked, with reference to the 
subject of street lighting, that he fancied a good many managers 
were in a similar position to himself^he had nothing what- 
ever to do with street lighting. He found that incandescent 
lighting in ordinary street-lamps was not good ; the lanterns 
required to be specially constructed. Some weeks ago he saw 
in Manchester (which he considered to be the best-lighted town 
he knew) clusters of three burners, consuming 6 cubic feet per 
hour. The three burners were lighted till midnight, and then 
two were put out. Even with the burner that was left, the light 
was better than with an ordinary flat- flame burner. 

Mr. Blair said that when they went across the Border, leaving 
behind them the miserable lights which were in Edinburgh, they 
began to see an illumination, because they consumed, in some 
places, 6 cubic feet per hour in each burner. In certain towns 
they had gas of i6-candle power, and in others of from 27 to 
30 candle power ; but, looking at them, the one seemed to be as 
good as the other. Of course, the former towns might be burn- 
ing nearly twice the quantity of gas the latter were using. 

The President said that in Duns the Gas Company fitted up 
two incandescent gas-burners at the works, to let the Town 
Commissioners see what the light was like. The Commissioners 
were pleased; and the Company agreed to light the Market 
Square with incandescent gas-lamps, on condition that the Com- 
missioners would maintain the mantles. They would not ; and 
there the matter ended. 

This closed the meeting. The members and their friends, 
including ladies, were then entertained to dinner in the hotel by 
Messrs. Alder and Mackay. Mr. M'Lusky presided. 
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Presentation to Mr. Blair. 

Mr. W. Blair, of Haddington, being about to leave the district 
for Helensburgh, was presented by his fellow -members and 
friends with a gold hunting watch for himself and a gold bangle 
for Mrs. Blair. The watch bears the inscription : " Waverley 
Association of Gas Managers. Presented to Mr. William Blair, 
Haddington, by members and friends, to mark their apprecia- 
tion of his worth. Edinburgh, April 13th, 1899.*' 

The presentation was made by 'Honorary Sheriff- Substitute 
J. C. Adamson, of Airdrie, who said he presumed it was out of 
respect to his early and long connection with the Waverley Asso- 
ciation that he had been selected to make the presentation. 
If there was anything in the Evolution theory, Mr. Blair had a 
peculiar advantage as a man of light and leading. He was bom 
and cradled and reared in a gas-works. His grandfather, 
his father, and four uncles were ail in the gas line in Airdrie, 
Alexandria, Kilbarchan, and Girvan. He started work early — 
earlier, indeed, than the law would now permit. Commencing 
in the Johnstone Gas- Works as a message boy, he steadily 
worked his way up through all the grades of a provincial gas- 
works ; looking after the water-traps, surveying meters, deliver- 
ing accounts, laying mains and service-pipes, and finishing his 
career there by working for two years as a full-fledged stoker. 
Thereafter he engaged himself as an apprentice engineer with 
Messrs. Laidlaw, Sons, and Caine, with whom he gained some 
valuable experience in the construction and erection of the 
various engineering requirements in gas-manufacturing planti 
in the erecting of which at the several works throughout 
the country he had frequently full charge. His first appoint- 
ment as a Gas Manager was in 1883, with the East Wemyss 
and Buckhaven Gas Company, where he remained for 
about six-and-a-half years, when, on the resignation of Mr. 
Robb, he was appointed to the managership of the Haddington 
Gas- Works. During his ten years of office in Haddington, he 
had reduced the price of gas and remodelled and enlarged the 
works in all the manufacturing departments to double the 
capacity they had when he received his appointment ; and the 
results he had been obtaining in his daily working compared most 
favourably with those at other works which they heard a great 
deal more about. Mr. Blair took with him to Helensburgh a 
matured experience in the practical and profitable management 
and development of a provincial gas-works ; and those who had 
had an opportunity of observing his work in Haddington, would 
readily predict that he would produce equally good, or even better. 
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results in the larger works. But they all knew that, though good 
words might be worth much, they cost little ; and his friends of 
the good old Waverley Association, who had known him longest 
and best, and who had appreciated his interest in, and contri- 
butions to, the various questions which had come before their 
meetings, desired to convey to him some more substantial token 
of their regard than mere words. 

Mr. Blair briefly acknowledged the gifts* 

Thereafter the company were, through the kindness of Messrs. 
Alder and Mackay, driven to their New Grange works, in the 
West-end of Edinburgh. They were conducted in parties 
through the works, and saw, among other novelties, a set of 
pressure-registers, with white metal fittings, enclosed in a very 
handsome mahogany case, which had been constructed for the 
Newcastle and Gateshead Gas Company, Re-entering the 
conveyances, the drive was continued to Roslin, where tea was 
served in the Royal Hotel. The company drove back tc Edin- 
burgh, and dispersed in Princes Street. 
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HAX^r-YSABLT MESTIKO, AFBH. 19. 

This If eetinn: was held at Cambridge, mider the presidency of 
llr. W. D. Chii,d (Romford). There was an improved attendance 
of members ; and a good programme was carried throng in 
qoite a viTacioas manner. The members first met at *' Ye CMde 
Castel Hotel," where light loncheon was served ; and at two 
o^dock they assembled in the Cooncil Chamber at the Guildhall 
for bostness porposes. 

Confirm ATioN of Minutes. 

The Hon. Secretary (Mr. J. H. Troaghton, of Newmarket) 
read the minntes of the meeting held at Romford on Sept. 15, 
1898 ; and they were confirmed. 

Report and Accounts. 

On the motion of Mr. J. Carter (Lincoln), seconded by Mr. 
£. W. Smitu (Chelmsford) , the report and accoonts were taken 
as read. The number of members at the commencement of 
last year was 58, and 13 new ones were subsequently elected. 
The Committee r^retted the loss, by death, of Mr. R. F. 
Paternoster, of Ipswich, three members resigned, and one had 
severed his connection with the Association under Role 17. 
The total membership was 66. The accounts showed that a 
badance of £z% 14s. sd. was Inrought forward, and subscriptions 
paid during the year amounted to £35 14s. ; making a total of 
£74 8s. sd. The expenditure had been ^'36 3s. 2d., which left 
a balance in hand of £z^ ss. 3d., and a fow subscriptions out- 
standing. 

New Member. 

On the proposition of Mr. Troughton, seconded by Mr. H. 
WiMHURST (Sleaford), Mr. J. H. Duncan, of Melton Mowbray, 
was elected a member of the Association. 

Papers and Discussion. 

The President aonouoced that Mr. A. L. Clarke, of Maldon, 
who had promised to read a paper on " Purification," had been 
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suffering from ill-health daring the past three months ; and at 
one time he (the President) quite expected the paper would 
have to be withdrawn. Mr. Clarke, however, had proceeded so 
far with it that he had consented to its being read by the Hon. 
Secretary. He was sorry they were deprived of Mr. Clarke's 
presence and assistance. This paper and the one to be read by 
Mr. Guyatt ran to a certain extent on such close lines that it 
would enable them to save time if they were both first read and 
then discussed together. 
Mr. T. A. Guyatt (Ely) read his paper, which was entitled-^ 

THE HYDRAULIC MAIN AND ITS FITTINGS. 

It is not my intention to enter into the question of whether 
the hydraulic main is a necessity. In more than one works of 
considerable size I believe it has been abolished altogether ; and 
many others have in use an anti-dip arrangement. I must, how- 
ever, confess to a preference for the hydraulic and dip-pipe. 

The primary object of the hydraulic main is, of course, to 
form a self-acting valve with the dip-pipes ; but it also acts as a 
preliminary condenser and washer. It is now generally admitted 
that a tar-seal in the hydraulic injuriously affects the illumi- 
nating power of the gas; and various valves and overflow 
arrangements, more or less efficient, are in use, with the object 
of getting rid of the tar as it is made and maintaining a liquor 
seal. 

The practice of having the hydraulic main in long lengths to 
take the dips from several beds is, in modern works, generally 
abandoned, and short lengths to take one or two settings ar& 
now used. This, with the modem practice of supporting the 
hydraulic independently of the brickwork, is more costly than 
the old plan ; and some engineers consider that the advantages 
gained are not worth the extra capital outlay. It is obvious, 
however, that a long length of main, supported from the brick- 
work of the beds, must get considerably out of level, and conse-^ 
quently give very unequal seals. While all beds are at work,, 
this is objectionable, but should one with a light seal be let down,, 
it becomes a source of danger — serious explosions having occurred 
through the dips having become unsealed. It is, therefore, a 
very necessary precaution to carefully plug the dips of any bed 
not in use wherever more than one bed is connected to a length 
of hydraulic. 

Some time ago I read an account of an elaborate arrangement 
of stirrers and agitators for removing the thick tar from the 
hydraulic. Such an arrangement could only have been devised 
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on tbe aHGiDptioQ that it is impoKibie to yin c ut tlie 

ei duck tar in this pfmit t an — a coaclosioa with which I am very 

BT frvMD agrcctD^ Formcriy it was the LUiiicisal practiDe to 

kave a considerable depth bekyw the boctom of the (fip-pipes ; 

but ycais ago Mr. George Liveaey proved that this 

oeeesmrf when he mtrodnced the well-kiiown farm of ** 

hjdranlic. 

Tbe form of tar-orer fl ow described^ and shown in the sketch, 
was arranged by Mr. C. C. Carpenter, and is osed throogfaout die 
Vanrhan and Bankside works of the Socth Metropolitan Gas 
Company. Doring the time I was assistant to Mr. Carpenter, 
I bad considerable experience of the advantages of this arrange- 
ment, amd, therefore, decided to adopt it at my present worksL 

Briefly stated, the objects to be seemed are to have the 
hydraulic supported independently of the brickwork of the beds, 
every dq> sealed in an eqoal depth of liqnor, and an oferdow 
by which the tar is drawn od^ as soon as it is deposi te d. Tbe 
first oi these objects does not call for particolar explanation ; 
the method of sup p orti ng the hydraulic on giid er s carried by 
the bockstaves being weU known. 

In order to secnre a perfectly lerd and eqoal seal for all the 
dips, they are tmned in a lathe at each end to a ganged lengtii ; 
and a nick cnt with the lathe tool to mark thedepth of seaL The 
lengths of the dips onder the flanges are kept approximately 
the same; bat owing to the inequalities of the cover of the 
bf dranhc, it is nsefeas to be very particular about this. When 
potting tbe dips in place, the two end ones are first fixed, and 
leveled on top. The intermediate ones are then pot in, and 
levelled to the end ones. Being all of a dead length, it follows 
that, by this means, the bottom ends of the dips inside the main 
will be perfectly level. 

Tbe tar-overflow consists of a cast-iron box bolted to the side of 
the hydraulic, with two holes communicating therewith ; one at 
the bottom of the main to allow the escape of the tar, and another 
near the top to maintain equilibrium. A 2-inch overflow-pipe 
rises inside the box, with a running socket at the top to adjust 
the seal ; and a plug at the top of the box gives access for the 
purpose of cleaning. It is desirable to have a small window on 
tbe nde of the main to show the position of the tar and liquor. 

Fig« I shows a section of a Q-shaped hydraulic main which 
I have had partly filled up with old bricks, floated off with 
eemeatf giving a cross fall of 3 inches towards the overflow. 
To adjust the seal, the band^holes on the side of tbe main are 
left off, and liquor is run in, to the level of the nicks cut on the 
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dip-pipes/and the running socket on the outlet-pipe from the box 
is run down to this level. A liquor supply-pipe at each end o£ 
the main is provided for the purpose of flushing. 




Fig. I. — Section of Hydraulic Main and Tar Overflow. 




Fig. 2. — Section of Hydraulic Main and Tar Overflow-Box. 

It is useless to pretend that this or any other form of overflow 
will work perfectly automatically for an indefinite period without 
attention. The tar-outlet between the main and the box requires 

G 
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httpia^ dfoa witii a snafl nke ; and I haTe das dooe regnlail^ 
cvciy nocnm^ and tbe 

It IS the sewfal aperinoe thai, if there B 
ftopped pipes, tbe bydnofic inaiii is foacd to hare an jummc la- 
tkm of dock tar in it ; and in dearios the bridge and <fip pipes a 
certaztt ^wi^^n t Q( obstrocooo lemoved uo^s toeflQ taUs i^tto tne 
bl^dfiufic main — this making matte r s wane, and eventnaDy tba 
■ain has to be cleared ooft, after wbsch tfie pipes grre practkallf 
no trouble fior a few arili I t h er efo re bdere that tbe forma- 
tion of thick tar and pitch in tliebjdraQlic is generally a gndoal 
p ro ce s s ; and experience dwws that the main can be kept dear of 
it l>7 drawing off the tar at the bottom as it is made. 

Doobties many viU recognire this arrangement of overflow as 
smilar in principle to that diown in fig. s, which is perfectljwdi 
known. Tbe essential difference is in tbe length of the connecting 
passages, which are in this case only } inch loog— the ttnck- 
neas of tbe plate of the faydzaolic. In dealing with soch a 
material as tar flowing very dowly, this is an cbvions adrantage 
as tending to avoid stoppages in the 



\Mth regard to tbe dqitb under tbe bottom of the dqis* a 
qnarter of tbe diameter of tbe pipes will gire the same area. 
Therefore, for a 5-incb pipe, i^ inches would theoretically be 
scfEcient. I behere Mr. Carpenter aUows only 2 inches« which 
is what I have adopted, and find amply sufficient. This allow- 
ance leaves practicany no room for thick tar to accumulate, and 
tbe whole of the contents of the main are kept constantly agitated 
by the gas itself— the tar gravitating to the outlet conrnmnicating 
with the ov cr Cow^boz. 

One point which is sometimes overlooked is the necessity for 
baring tbe bydranlic of ample area. Tbe length is in most cases 
fimited, t:it not the width ; and I conader it a good plan to 
allow the gas plenty of fireedom. It often happens that when a 
retort-boose is being rcoonstracted, tbe engineer, in ord^ to save 
expense, will endeavoor to ntSize whzi be can of tbe existing 
fittings. The modem tendency is to increase the nomber of 
retorts in a bed, and adopt r eg en erative firing. With direct- 
fired settings a make of 5000 coIhc feet per mouthpiece is aboat 
an average yidd ; with regenerators 7000 to 8000 cubic feet, or 
more, may beobtained, and consequently a much larger quantity 
from tbe same retort-boose. Under these drcnmstanceSi it is 
not STirpristng if tbe bydranlic main which worked wefl under 
tbe old arrangement should be found troublesome under the 
new, by reason of being overworked. 

Tbe distance which tbe hydraulic is raised above the beds 
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varies very considerably in different works. I do not think it 
any advantage to have it very high. In a well-ventilated house, 
18 inches clear should be quite sufficient. If higher than this, 
it necessitates longer ascension-pipes which cannot be claimed 
to be advantageous. 

The following remarks hardly come within the scope indicated 
by the title of the paper ; but as the subject is closely connected 
with it, they may not be considered altogether out of place. 
The question has often occurred to me : " Are we using the most 
suitable material for our retorts ? " The practice of using clay 
retorts is now so universal that at first sight the question may 
appear to hardly merit discussion. Fire-clay is, however, a very 
bad conductor of heat; and in order to get a temperature 
approaching 2000° Fahr. inside such a retort, a considerably 
greater temperature is necessary in the combustion-chamber. 
Cast-iron retorts were abandoned because they would not stand 
the higher heats which were gradually introduced. This was 
before gaseous firing was thought about. I do not advocate 
going back to the old cast-iron retorts, but suggest that, with a 
well-arranged gas-fired setting, the wear and tear is so materially 
reduced that it should be possible to produce a special cast-steel 
retort which would stand. The initial heat in the combustion 
chamber might be considerably lower by reason of tl^ metal 
being a good heat conductor* In support of this, I may instance 
the Yeadon revolving retort. This has not yet proved a success ; 
but I believe the failure has not been due to any difficulty with 
the retort itself, which was made of a special steel, and spanned 
a furnace, quite unsupported, for about 8 feet. If a revolving 
retort will stand under these conditions, should not a fixed 
retort, properly supported, be even more successful? I am 
inclined to believe that the question is worth experimenting on, 
and feel confident that, given the demand, metallurgists will be 
able to supply a durable retort. 

The Hon. Secretary next read Mr. Clarke's 

NOTES ON PURIFICATION. 

In the early stages of purification, which is always spoken of, 
and truly so, as commencing in the hydraulic main, some of the 
heavy tarry matter and aqueous vapour is deposited, and the 
cooling process is commenced. We may take it that the tem- 
perature of the gas on leaving the dip-pipes is from 120'' to 
to leo"" Fahr. ; and it is absolutely necessary that, in order to 

keep the most valuable hydrocarbons in suspension, the cooling 

G 2 
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process shoald be very gradoal, or the illaminatiog power of the 
gas will be materially affected . In order that the cooling process 
may be gradual — ^first, the hydraulic main should be of ample 
size; and, secondly, the fool main shoald be, in the smallest 
works, not less than 6 inches. Yet in most gas-works of small 
capacity, we find ridicoloosly small hydraulic and foul mains • 
and the consequence is that the gas is subjected to a large 
amount of friction, and some of the most valuable hydrocarbons 
are deposited. I do not think that quite enough importance is 
attached to this portion of the plant from the point of view of 
effective purification. In my case, with a make of 17 millions, 
I have substituted a lo-inch for a 6-inch foul main ; and I am 
sure that I get far more gradual and effective condensation than 
I did with the 6-inch. I believe that if more attention were paid 
to the gradual condensation of gas we should hear far less of the 
eternal naphthalene question. 

We may take it that the chief impurities in the gas after it 
leaves the condenser are carbonic acid, sulphuretted hydrogen, 
ammonia, and bisulphide of carbon. Now the chief impurity 
that the washer has to remove is ammonia. As showing the 
value of efficient condensation, I may mention the fact that, at 
a temperature of 60*" Fahr., with the barometer at 30 inches, 
water absorbs about 783 times its own volume of ammonia gas, 
and the lower the temperature of the gas the greater the pro- 
portion of ammoniacal gas absorbed; so that the colder the 
water in the washers the more effectively is gas purified from 
ammonia. Of course, there is a limit to this, as the illuminating 
power would be materially affected if the temperature of the gas 
were allowed to drop much below 50* Fahr. 

Along with the ammonia likewise comes carbonic and hydro- 
sulphuric acids; and although there is not sufficient ammonia 
to completely neutralixe all the acid impurities, one wonders 
how long before we arrive at the theoretically simple process of 
adding sufficient alkaline matter to complete the neutralization 
of these acid impurities and thoroughly purify coal gas in closed 
vessels. Certainly in most gas-works the fact that gas contains 
enough alkaline matter to neutralize a large amount of its acid 
impurities is not sufficiently recognized. The liquor from the 
hydranlic main, for instance, has come in contact with the gas 
at such a temperature that a very small proportion of these acid 
impurities can be in combination with it ; the temperature of the 
liquor there being (say) 150^ or leo"* Fahr., at which the com- 
bining power of the alkali is almost nil. If, therefore, the liquor 
from the hydraulic main and condenser is brought sufficiently 
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in contact with the foal gas, it is capable of absorbing a great 
deal more of the carbonic acid and snlphnretted hydrogen. 

You will see from this that £ar more can be done in small and 
average-sized works in this direction than at present. In most 
small works, I believe hydraulic main ammonia is completely 
wasted. This brings me to another point I wish to particularly 
emphasize ; and it is that by this means the quantity of fresh 
water used in the process of purification of gas may be very 
materially reduced, and the resultant liquor be stronger and 
smaller in bulk — a very necessary thing in small works. 

In dealing with the last stage of purification by lime and oxide 
of iron, I will first state the system we have at our own works, 
which is to place a good layer of lime at the top of each purifier, 
and three layers of oxide of iron underneath in each purifier. 
Then, as each clean purifier is put to work, it is made the last 
of the series. We are compelled, in some measure, to follow 
this course, as we have a Week centre-valve, and can only work 
the purifiers by rotation. But I think the system has its advan- 
tages, because we to some extent remove the sulphur compounds. 
In the President's address at Romford last autumn, he stated 
that he performed his dry purification with " alternate layers of 
lime and oxide of iron ; the boxes being worked on the rotary 
system." Now, I cannot see that, from a chemical point of view » 
there is any advantage in the system of alternate layers of lime 
and oxide. On the contrary — and I speak with all deference — 
it seems to me, rather, to be wasteful of lime, although, in 
practice, I have no doubt Mr. Child gets better results than I do. 
It would, at any rate, be instructive to me if he would give his 
reasons for such an arrangement. 

In a system such as I have previously named, the actions and 
reactions would be as follows — ^viz., the sulphuretted hydrogen 
of the foul gas on entering the first purifier combines with the 
oxide of iron to form ferric and ferrous sulphide, and with the 
lime to form sulphide of lime, while the carbonic acid of the 
gas passes over the oxide and is absorbed by the lime, forming 
carbonate of lime. Carbonic acid being a stronger acid than 
sulphuretted hydrogen, the sulphide of calcium is decomposed, 
and the carbonic acid passes on to the next purifier. In this 
way the lime in each purifier is converted into sulphide of 
calcium in turn, and is then in a fit state to take up the bisulphide 
of carbon. So that, as this is done at a small cost, purification 
from the sulphur compounds is within the reach of small works, 
and is a better system, in my estimation, than simply finishing 
up with a lime purifier. 
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In conclasion, I cannot help mentioning 'how mach I agree 
with the President's remark as to the necessity for a gas engineer 
to have a good knowledge of chemistry. How mnch more in- 
teresting his work becomes when he understands, if only to a 
small extent, the marvellous actions and reactions going on 
hourly under his control. 

Discussion, 

The President said he did not rise to formally propose a vote 
of thanks to the authors of the papers ; but he wished to thank 
them personally for having come forward with two such contri- 
butions for the meeting. They were sure to give rise to a good 
discussion, and would be very useful to the members. He 
thought papers of this description were just what were wanted 
for the District Associations. Papers which introduced abso- 
lutely new methods and ideas — such as that which Mr. Shadbolt 
brought before the Association some time since, on the " Self- 
Enrichment of Gas ''—should, it seemed to him, be taken to 
such a body as The Gas Institute, where they would receive the 
consideration and discussion which such original ideas deserved. 
But details of construction and manufacture, and even commer- 
cial methods, were what they could discuss at District Associa- 
tions with advantage to everyone attending the meetings. 

Mr. R. G. Shadbolt (Grantham) said he was extremely obliged 
to the President for the kind reference he had made to a pre- 
vious effort of his in the way of a paper. With regard to future 
efforts, however, he presumed a paper containing original ideas 
would not be acceptable to the Eastern Counties Association ; 
but if it consisted of ordinary detail it would be. [The Presi- 
dent : No, no ; it would be extremely acceptable.] On the sub- 
jects before the meeting, he did not think he had much to say, 
oecause he found himself somewhat at a disadvantage in not 
having had the papers before coming to the meeting. This was 
a very bad arrangement ; and he certainly thought it might be 
improved. He considered that the Eastern Counties Associa- 
tion, though not the largest in point of numbers, might lead the 
way in this respect in the future, and let the members have the 
papers a day or two before the meetings. In the case of the 
paper by Mr. Guyatt, he felt there were a good many things in it 
which he would like to have thought over before venturing an 
opinion. Although they might only be matters of detail, they 
were details of great importance. Mr. Guyatt said that in more 
than one works of considerable size he believed the hydraulic 
main had been abolished altogether; but he (Mr. Shadbolt) did 
not think there were many in which this had been done. The 
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most successful case on record in dispensing with the hydraulic 
main had been in connection with the adoption of the steam-jet 
exhauster, which, however, was not in universal use in this 
country. There were so many factors which brought about the 
oscillations in the pull upon the retorts, that he did not think 
the day had yet arrived, or that they had yet arrived at such 
a state of perfection in regard to the pull on the retorts, when 
they could do away with the hydraulic main. With respect to 
the effect of the tar-seal upon the illuminating power of the gas, 
some twelve months ago it fell to his lot to transfer from an 
old retort-house, which was direct fired, to a new one upon 
an up-to-date system ; and they had substituted liquor-seals for 
tar-seals throughout. But it was not " all beer and skittles ** 
turning over from tar-seals to liquor ones. To begin with, he 
bad heard it suggested in a discussion at Manchester, that the 
pulsation of the exhauster might have something to do with 
stopped ascension-pipes ; but this might be a far-fetched idea. 
He had heard it suggested too that the pull on the foul main 
was communicated to the ascension-pipes much more readily, 
and was more sensitive where they had only a water-seal than 
where they had a tar-seal. He believed there was something in 
this ; and though he had never heard of it being demonstrated, 
he had thought a good deal about it. Further on in the paper, 
the writer said, respecting the tar-seal, that it was a very awk- 
ward thing where they had a hydraulic main in one length. He 
himself believed in having a hydraulic to each bed. But the 
fact of the matter was when they let a bed down with a tar-seal, 
the tar thickened as the bed cooled, and they got something 
tantamount to gutta-percha on the end of the dip-pipe. In the 
installation of retorts his predecessor had left him to work with, 
they had a tar-seal ; but they never had a stopped ascension- 
pipe. They got a maximum of 5000 cubic feet of gas per mouth- 
piece with retorts 8 ft. by 18 in. by 15 ia. inside ; but they prac- 
tically had no stopped pipes or liquor-seal from the time they 
were put in until they were let down. This was well worthy 
of consideration so far as difficulties were concerned. Still, the 
more they reduced the body of tar, lying thickening in the 
hydraulic main, or the quicker they removed it, the less likely 
was there to be cause of trouble when working with high heats. 
The author of the paper said : ** I believe the formation of thick 
tar and pitch in the hydraulic is generally a gradual process ; 
and experience shows that the main can be kept clear of it by 
•drawing off the tar at the bottom as it is made." With regard 
to his own experience in the putting up of hydraulic mains quite 
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recently, he provided first of all for a bottom overflow; but 
on further consideration, and after consultation with those who 
had had greater experience than himself in these matters, he 
cut down the top fender, and let the liquor out first. He thought 
so long as he did not continue the tar-seal too long, and, through 
driving at high heats, getting it too thick, he would have equally 
good results both in economy of working and illuminating power 
by flushing occasionally, as he would do by running it off quite 
gradually as suggested. The latter part of the paper interested 
him very much — viz., that which referred to the Yeadon retort. 
He himself had had some time ago an idea of testing a steel 
retort to see what temperature it could be worked at ; and he 
was on the point of trsring it when he saw the Yeadon retorts 
The retort was first] made of cast iron, and then a change was 
effected. It was formed in the first instance with blades inside ; 
but when the change was made from cast iron to steel, the 
retort was made in the form of a corrugated body. A great 
ijiany difficulties had to be overcome in the working of th» 
retort ; and he was a&aid they would never achieve what was 
considered possible in the first instance. After the experiment 
with the steel retort had been going on a certain length of time^, 
the make of gas gradually fell away until they could hardly get 
any ; and when the thing was taken to pieces, and the body of 
the retort examined, it was discovered that oxidation had been 
going on to such an extent, although of cast steel, that the accu- 
mulation of deposit was such as to eventually span the space 
between the retort and the surrounding brickwork, and (the 
revolving of the retort continuing) holes were rubbed through it. 
So that, judging from this experience, they might expect just as 
much oxidation with steel retorts as they were accustomed to 
in the use of those made of iron. Regarding Mr. Clarke's paper, 
he could not help thinking there was a little inconsistency in it^ 
The writer suggested thsft, if they had in view a gain of illumi- 
nating power, it behoved them to condense very gradually ; but 
farther on he recommended them to use a direct rush of liquor 
to the hydraulic and foul mains, so that they might use the 
ammonia. He (Mr. Shadbolt) could not help wondering what 
effect this would have upon the illuminating power, drawing on 
the lines of his first argument. He was afraid that the conden* 
sation there would be very sudden indeed. Then the writer, he 
gathered, said that by adopting so many layers of oxide his 
carbonic acid gas was driven forward into the next purifier^ 
and the sulphide of calcium was free to act upon the remaining 
sulphur compounds. Had he (Mr. Shadbolt) heard this aright > 
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If SO, it was patting tlie cart before the horse. [The Secretary 
read the passage referred to.] That, said Mr. Shadbolt, must be 
a mistake on the part of the writer. The question of parifica- 
tion was discussed at the last November meeting of the Man- 
chester Institution,* so that he would not enter fully into it again. 
It resolved itself into this : " How far shall I purify ? Shall I be 
content with removing the sulphuretted hydrogen ; or shall I go 
a step farther, and remove the carbonic acid ; or a step farther, 
and bring my sulphur below the Gas Referees' limit of, say, 
20 grains ? " What they attempted to decide at the Manchester 
meeting was this : Did it pay ? And they concluded that it did 
pay. By using a certain proportion of lime, they forfeited a 
certaia volume of gas by removing the carbonic acid, but they 
put it on the other end by gaining in illuminating power, which 
paid them ; a step farther, they removed the sulphur compounds, 
but at increased cost. However, in spite of this, one could not 
consider it sufficiently great to warrant the sending out of gas 
not thoroughly purified. 

Mr. W. J. Carpenter (Yarmouth) agreed with Mr. Guyatt in 
his preference for the hydraulic and dip-pipe. In the early part 
of his career, he (the speaker) had a great deal to do with anti- 
dips, Chandler's dip-pipes, and so on; and under general con- 
ditions, or some of the older conditions, where they did not get 
up to so great a temperature as now, they could use most of these 
things. Providing that their exhausting arrangements were fairly 
equal, they could use the anti-dip arrangement ; but if they did 
that which they ought to do, in order to do away with the tarry 
deposit in the hydraulic main, they brought about that which 
they tried to avoid — ^they did not get a dip or a seal or anything 
of the kind, and, of course, with very high heats they found a 
lot of deposited carbon down these arrangements, and did not 
get anything to keep the gas from coming back from the exhauster. 
Under all the conditions, the hydraulic main was far preferable. 
He might say by the way that they had Livesey and Tanner 
dips in use at Great Yarmouth. As Mr. Guyatt said, unless 
these arrangements were looked after carefully they did not get 
a liquor-seal even with them ; but if they were carefully attended 
to they did, with a greater make per mouthpiece, and not quite 
so much trouble. In their old system of retorts (as Mr. Shadbolt 
had remarked regarding his old settings) they had but little 
bother, but they did not produce so much gas per mouthpiece. 
But then the price of gas was certainly a little better than now. 

* See " Reports of Gas Associations " for 1898, p. 392. 
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Cooseqiieatly the gas was prodooed under easier cu oi lHl o nf. 
and the manager was not tnwbled so modi. Going oo to tbe 
paper by Mr. Clarke, he said gas managers oa^tA to completely 
porifjr their gas in eveiy instance. In his own case, they had 
made a tng effort to have their system of pmifi e ts arranged in 
such a manner that they conld reduce their soiphor co mp o on ds 
at any rate to provincial fimita. About 17 or 18 grains ol 
soiphor was their mazimom. If the gas was " porified ** in sodi 
a way that it contained a great deal of certain matter, the 
difficolties of their distribating staff were greatly added to. 
One thing he had conaderably profited by, and it was this: 
They looked yexy carefally to see that the qoality of the pnrify- 
ing material was as it should be. At his own works, they had 
before now accepted material w\uch^ when examined, had been 
deficient in quality. This meant, if used, laq;ely increased 
expenditure in labour and material through its ineffidenqf ; and 
moreover in the depth of winter it was not always possilde to 
change it for better material With regard to lime, more parti- 
cularly, he had found some of the greatest variations in quality — 
ranging finom 30 to 90 per cent. With 90 per cent, efficiency, see, 
he remarked, what a difference it made, compared with material 
of only 30 per cent, efficiency, in the purification of the gas and 
the lime account. 

Mr. W. J. Best (St. Ives) said that his works had lately been 
remodelled ; and they put in a new hydraulic main in sections. 
Speaking from an experience of seventeen years, he strongly 
objected to his dip-pipes being sealed in tar. He believed in 
them being in liquor; and, with good exhausters properly regu- 
lated, they could make better gas and have no trouble. For the 
purification of gas, lime was, in his opinion, the proper thing. 

Mr. R. Brown (Cambridge) said he was in the same position 
Mr. Shadbolt was when he went to Grantham — ^that was, at the 
works of which he had charge at present the benches were of 
five beds, with one length of hydraulic main. He thought him- 
self that there was something in what Mr. Shadbolt said as to 
the tar-seal — ^that it was a very good thing in some cases. But 
in his opinion, it was because formerly they did not work at such 
high beats as they did now that they were using inclined retorts. 
But at the same time he did not think this had all to do with 
what Mr. Shadbolt said with regard to tar-seals. To his mind, 
it had more to do with what Mr. Goyatt dealt with later in the 
paper, where be stated that the hydraulic main was sometimes 
overworked. He (Mr. Brown) found with the old horizontal set- 
tings that they never bad much trouble with stopped pipes ; but 
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when they got on to inclined retorts, with the gas going ap one 
ascension-pipe to one hydraulic main, they were soon troubled 
with stopped pipes. As Mr. Guyatt stated, with regenerative 
furnaces, some 8000 cubic feet of gas per mouthpiece were 
made, as against only 5000 cubic feet with the others* The 
trouble was certainly due more to the overworking of the 
hydraulic main than to anything else. He could not agree 
with Mr. Shadbolt that working with a tar-seal was much 
better than a liquor-seal ; his own opinion being that it was 
the other way about. However much he (Mr. Brown) agreed 
with Mr. Guyatt in the early part of his paper, he could 
not agree with him in the latter portion. That was the most 
debatable part of the whole of his contribution. He could not 
at all see that any advantage would be gained by going back to 
retorts made of any other material than fire-clay. He could not 
think how it could be, or how they would be able to keep the 
regular heats they were getting at the present time. Regarding 
Mr. Clarke's paper, in purification they dealt chiefly with the 
sulphur compounds. When he was at Hastings with Mr. 
Botley, they were very successful in dealing with the sulphur 
compounds ; and they worked in this way : They had first two 
purifiers charged with oxide of iron, followed by four lime 
purifiers, and then oxide of iron again. He was not able to do 
this at Cambridge at the present time, because the purifiers were 
not sufficient ; but with the system at Hastings they reduced the 
sulphur compounds to 6 grains per 100 cubic feet of gas. This 
statement might be received by some present with incredulity ; 
but it was borne out by the tests of the Gas Examiner. 

Mr. Shadbolt said, with reference to Mr. Brown's remark that 
he (the speaker) had given a verdict in favour of the tar- seal, he 
■did not intend to convey any such opinion. He simply pointed 
out that it was not all benefit to transfer from a tar to a liquor 
seal. 

Mr. J. Barton (Peterborough) said he did not quite know what 
was meant by this liquor-seal and tar-seal. Was he to under* 
stand that in the main in the first illustration it was absolutely 
all liquor and no tar ? 

Mr. Guyatt : There is a little tar in the bottom, up to the level 
of the overflow. 

Mr. Barton said it must be a mixture of tar and liquor, 
because if the tar was allowed to remain in the hydraulic main, 
it became more or less thick. Some time ago, he, like Mr. 
Shadbolt, changed his system of hydraulic mains to the modem 
dip. Previously he had the hydraulic main for the full length of 
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the retort-bench, taldng aboat five beds of retorts. He had thia 
taken away, and had the main fixed in sections— each section 
taking a bed of retorts. The tar was ran ofif firom the bottom, 
and the gas from the top, and it took its own course. They 
Qsed to flush out the mains occasionally — ^say, once in 48 hours ; 
and in order to fill the hydraulic main, they pumped in 
ammoniacal liquor. This went on all right for some little 
time — at any rate, they had not much trouble with the 
hydraulics. But he began to have some difficulty with 
naphthalene on the works and in the district. Such a case 
he had never heard of before ; and he could not quite make out 
the cause. Moreover, do what he might he could not keep up 
the illuminating power to the point at which he wanted it. He 
therefore decided to discontinue the flushing arrangement, and 
allow the hydraulic main to work the same as the old one did— 
the gas and the liquor running together ; and the result was they 
had no further difficulty with the illuminating power, and there 
was no formation of naphthalene either on the works or in the 
streets. It therefore occurred to him that the flushing out of the 
hydraulic main with ammoniacal liquor was one of the causea 
of the formation of naphthalene. He had not been able to 
prove this exactly ; but at any rate experience had told him it 
was so. Another thing, when they flushed out the mains, they^ 
had no end of trouble with stopped ascension-pipes ; they had 
the greatest difficulty to keep them clear. In fact, it was hard 
work to make gas at all ; the ascension-pipes were continually 
blocked with lampblack. But as soon as they discontinued the 
flushing, and the gas and liquor just ran away together from th& 
sections, they got along very well indeed— the illuminating power 
was all right, they had fewer blocked pipes, and no trouble with 
naphthalene. 

Mr. Frank Prentice (Ipswich) remarked that he never heard 
the words '* stopped pipes " without trying to find some valuable 
'* tips ; *' but what were valuable tips to one man were perfectly 
useless tips to another. He supposed no one would have the 
hardihood to say he had found a perfect cure for stopped pipes 
under all possible conditions. Mr. Guyatt's paper was certainly 
an interesting one. It seemed to him that, if the author's main 
sloped from the ends to the middle, he would run a better 
chance of getting off the thick tar. He imagined that the side 
box did not run the whole length of the main. 
. Mr. GuYATT : It is only 5 or 6 inches wide. 

Mr. Prentice said he should imagine that, if high heats were 
used) either end of the main would get pitched up with tar, because 
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of the difficulty of its flowing along to the lowest point of the dip 
of the concrete bottom, or whatever it was made of. Then Mr. 
Guyatt said it had been the general experience that, if there was 
any serious trouble with stopped pipes, it was owing to the tar 
in the hydraulic main being thick. So far as his (Mr. Prentice's) 
experience went, this was not the reason at all. Th^re were a 
number of mains in Ipswich now, and very good mains indeed, 
which were perfectly thin, and had been like oil all the winter. 
He did not think there was an inch of tar in any of them ; and 
they had had more trouble with stopped pipes in the previous 
fortnight than he remembered during the last ten or fifteen 
years. He used to think that, if a main was in a perfectly 
liquid state at the dead-ends, there would be no stopped 
pipes ; but he was reluctantly compelled to say this idea had 
been completely shattered, like many other hopeful ideas he 
had possessed in connection with the subject of stopped pipes. 
Then, again, with regard to the plan of running out the mains, 
this had been tried at Ipswich very religiously — sometimes as 
often as twice a day ; the idea being to take out a little of the 
thick tar every day, so as to remove any quantity that would tend 
to choke up the dip-pipes. But this had not been successful. 
When the mains were run out, they had to be filled up with 
something ; and probably cold water was used. This tended to 
set the tar more than anything. With systematic running out 
every week or two, he found the hydraulic mains stopped up 
with thick tar, which could not be removed without taking off 
the ends or the top, which was a difficult proceeding in the 
winter. The last method they had adopted to keep the mains 
clear was one which was not perhaps new ; but it was an idea 
of Mr. Jolliffe*s, which he found successful. By having a main 
large enough, and far enough off the stack so that there was no 
additional heating beyond that given by the gas, and by venti- 
lating the house well both ends and at the sides, the main was 
kept at such a temperature that it would not get thick. For 
some reason on certain mornings, a main would have a liquid- 
seal perhaps, and it would remain so for a week. One side of 
the house would have liquid -seals, and in a week every one 
of these seals would be tar ones; while on the other side 
of the house where there had been tar-seals, they would be 
liquid ones. He believed the reason was purely a question of 
temperature. He would advise anyone who was going to 
put in a new hydraulic main to have it amply large. On the 
question of purification, Mr. Shadbolt said they were asking them- 
selves bow far they should purify. Unfortunately this question 
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was settled for most of thera — ^there was no choice at all in the 
matter; they were compelled to do certain things* At Ipswich 
they were in the tender hands of an Inspector, who was con- 
stantly testing against them for illuminating power, and fire, 
quently for sulphur and sulphuretted hydrogen. Therefore they 
could not very well say how much purification work they could 
do ; but they had to do it pretty regularly and constantly, and 
had to be continually on guard against getting caught. Mr* 
Clarke's paper was irteresting in a way ; but he could not follow 
the arrangement he adopted— especially with reference to the 
mixing of the lime and oxide in the same purifier. From the 
paper, he gathered that Mr. Child did the same thing. If lime 
got mixed with the oxide ever so little, it spoilt the oxide, and 
the lime too ; and if the lime was put in the same purifier, it 
must get tremendously mixed up after the oxide had been used 
once or twice, so that it would become practically useless. It 
was not very clear that this was what Mr. Clarke meant ; and 
he (Mr. Prentice) was in just the same fog as Mr. Sbadbolt 
and many others as to the chemical combination which took 
place, and which enabled him to make his purification com- 
plete. He had hoped to hear something on the question of the 
revivification of oxide in situ by air, because this was a matter 
which he thought would bear a little bit of talking about ; and 
he did think there was a point there which might be taken up by 
a man who had time and opportunity, and which might yield some 
good results. The admission of air in the right quantity and at 
the right place must make the oxide last very much longer ; but 
further than that, the point he wished to throw out was this ; 
Supposing they could revivify the oxide of iron in situ, thus pro- 
ducing a considerable quantity of sulphur in the oxide, he had 
strong reasons to believe, although he had no definite figures, 
that free sulphur in the oxide affected the sulphur compounds, 
and reduced them. He was subject to correction, and also to 
any other ideas that somebody else might have on the question* 
However, this was the line he felt inclined to make a few experi- 
ments on himself; but whether or not they would produce any 
good, he did not know. 

Mr. G. H. Duncan (Melton Mowbray) said as to the point of 
area in regard to volume, some few years ago it fell to his lot to 
manage a very small works ; and before Mr. Ewing, of Hamilton, 
rebuilt them, the area of the hydraulic main was so small that 
it would -not take the make of five retorts. But when the area 
of the main was increased ; and its height above the bench 
raised, they had less trouble and fewer stoppages, which proved 
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conclusively that, as the volame of gas was, so the area of the 
main must be. Mr. Guyatt had well brought out what seemed 
to him to be almost like a copy of Hislop's tar-overflow ; the 
principle was identically the same. A great factor in the dip 
was to have the flow of the liquor and tar almost equal, because 
if they allowed too big a tar seal, the illuminating power was 
injuriously affected. If they flushed out the mains, and set the 
exhauster to a certain point, or stopped it altogether for an hour 
or so, this had a tendency to regulate the illuminating power. He 
had found it to be so. In one works with which he was acquainted, 
the manager always ran water into the mains at the temperature 
of the retort-house. Regarding Mr. Clarke's paper, one speaker 
had alluded, with a little scepticism, to the use of lime and oxide 
in one box. At Portobello and Musselburgh, this system had 
been in operation for some years. At the latter place, they 
used the oxide in conjunction with lime. The gas first passed 
through a layer of lime, and then two layers of oxide. Between 
the lime and oxide a piece of coarse Hessian cloth was placed ; 
and this prevented the oxide passing through. In conclusion, 
he asked whether it was a usual practice to pass the gas and the 
tar together, and what took place after it left the hydraulic. 
Was it the usual course of procedure for gas managers in this 
district to pass the gas from the hydraulic main through the 
scrubber before the condenser ? 

Mr. R. M. CouPER (late of Newbury) said that he had adopted 
the plan of having a hydraulic main over each bed. It struck 
him when he was putting the mains up that he had made a mis- 
take ; but before thinking of this, he had ordered the plant. In 
erecting the hydraulic mains, he thought how foolish it was to 
have 6-inch ascension-pipes, and yet only a 4-inch outlet from 
the hydraulic. He was then afraid of the result ; but, in ex- 
perience, he found no difficulty whatever in having a 4-inch outlet 
from the hydraulic. For four years, with good high heats, but only 
direct firing, they had no occasion whatever to take off the cover 
of the ascension-pipes to remove stoppages. This he thought 
was a point which might be interesting to some of the members 
who were so very much troubled with high heats. He worked 
with only a bare §-inch seal on the hydraulics ; and the tar and 
gas flowed away together through the 4-inch outlet. He had 
been especially struck with the paper on purification, and the 
references to the use of layers of lime and oxide in the same 
boxes. It certainly appeared to him to be a very difiicult way 
of purifying. Personally, he would much rather stick to the use 
of lime in one purifier and the oxide in another, and have an 
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ample system of porificationy than ran the risk of having the 
oxide spoilt by admixture with the lime. 

The President said that, dropping his eye down a fow notes 
he had made, it fell opon the two words " How much ? " This 
conveyed a great deal to all of them as engineers ; and the whole 
question really was how mnch they ought reasonably to spend 
to get a proper return for their money by sending out a properly 
made article. With respect to the question of the hydraulic 
main, Mr. Guyatt had advocated— receiving general support— 
the advisability of having a liquor-seal in preference to a tar-seaL 
For about 25 years he (the President) had been working without 
either ; and he was pleased to say he had done so. He believed 
he had been less troubled with stopped ascension-pipes than 
any man in that assemblage. He did not ask them to believe 
this was due to anti-dips. He stated the facts ; and the mem- 
bers might draw their own conclusions. He had used Midland 
coal, also Durham coal ; and there was little difference whether 
they were using one or the other. This he simply stated as an 
experience to show they must not say that the fact of a pipe being 
sealed in tar or liquor was the cause of stopped ascension-pipes. 
He himself preferred passing the gas away over the liquor rather 
than washing it in the liquor. Whatever means were adopted, the 
liquor must be tarry. The tar and liquor were formed together, 
and condensed from the gas ; and they could not be separated 
immediately. Regarding Mr. Clarke's paper, the author alluded 
to his (the President's) address which he delivered at the pre- 
vious meeting, and the methods therein described as being in 
use at Romford. He had referred in his address to the works 
at Romford because the members were visiting them, and not 
because he wished them to think he was putting them forward 
as being absolutely model works. He had no doubt they had 
all experienced the little difficulty of first convincing themselves, 
and then convincing their Directors, that they had better throw 
away a lot of plant which had performed useful work, and put 
in something which was thought to be a little better. Although 
he bad recently built a new works, it was in many senses a 
question of removal rather than of absolutely new construction. 
It was his duty to make the most of the site, and to do so in the 
most economical manner possible by utilizing as much of the old 
plant as he believed would be commercially useful in the mano- 
facture of gas. In setting up these new works, he endeavoured 
to arrange his plans so that he could obtain from them what 
he believed would be the best results under the circumstances. 
Mr. Clarke had spoken of the question of purification by oxide 
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and lime ; but be did not look at tbe description of the first pro- 
cesses of purification. Tbese consisted mainly of washing, in 
which he (the President) was a great believer. A weak ammo- 
niacal liquor was pumped over the scrubber and from thence 
flowed into the first washer, so that they were washing the first 
crude gas with a strong ammoniacal liquor. In this way, they 
removed a large proportion of the carbonic acid and some of the 
sulphur compounds. The carbonic acid especially, which would 
have to be dealt with by the lime, was dealt with in this way. 
In order to remove the ammonia, he washed the gas again 
with pure water, and then passed it on to the dry process of 
purification; and in this way he had only a small amount of 
the carbonic acid which was originally in the gas to deal with. 
He always put the material in the purifiers in alternate layers — 
2 feet of lime in the bottom, and 2 feet of oxide of iron on the 
top. They might just as well work with deep layers as cutting 
them up into frivolous layers of 4 or 5 inches ; and the thicker 
ones were really much better to work with. The httle question 
of back-pressure did not occur. The lime being used for a long 
length of time, and becoming thoroughly carbonated, if it was 
put in the boxes in a proper way in the first instance, it could be 
cleared out without admixture. In this way, they effected exactly 
the same purpose as Mr. Clarke had in view— converting the 
lime in the first place into sulphide of calcium, because if they 
got rid of the greater portion of the carbonic acid in the washers 
and scrubbers, they had very little except sulphuretted hydrogen 
passing forward to be dealt with by the dry purifiers. Supposing 
they were starting dc novo with the lime, and it was then con- 
verted into sulphide of calcium, and the remainder went over 
to be dealt with by the oxide of iron, by running the boxes in 
rotation, in course of time the lime became thoroughly satisfied 
with the amount of sulphur it could take up ; and the small 
proportion of carbonic acid which was still passing on from the 
washers and the scrubbers displaced the sulphur, and took it 
through or into the next lime layer in the following box. The 
lime became thoroughly carbonated ; and therefore he did not 
consider it was wasted. He liked to use a large proportion of 
lime, because he believed in the thorough removal of carbonic 
acid from the gas. They were not only benefiting the consumer 
but themselves. He would put the matter in this way : He had 
for the past three years been able to manufacture and send out 
15-candle gas without any admixture of cannel or other enrich- 
ing material. This he mainly attributed to the removal of the 
carbonic acid from the gas. He thought it right to make these 
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remarks, because Mr. Clarke alladed so pointedly to the process 
described in his (the President's) address. 

Mr. GuYATT, replying to the discussion, said he had been mnch 
gratified with it. It seemed to be the general opinion that a 
liqaor-seal was preferable to a tar-seal. Nodoabt, as Mr. Shad- 
bolt said, the tar thickened in the main, and so blocked the dip, 
and prevented the drawing in of air there. Bnt the modem 
tendency was to abolish the tar-seal. There was no donbt that 
the gas, in passing through the tar-seal, lost some of its illumi- 
nating power. With reference to the steel revolving retort, Mr. 
Shadbolt said that difficulties had been experienced owing to the 
corrugations getting rubbed away ; but with a fixed retort this 
would not occur. He had not himself made any experiments on* 
the point, and had merely thrown it out as a suggestion. He 
was very pleased to hear what Mr. Shadbolt said about thorough 
purification, as they had just decided at Ely to go in for sulphur 
purification, or to take out the rough of the sulphur. Mr. 
Carpenter agreed with his (Mr. Guyatt's) preference for the 
dip rather than the anti-dip or other arrangements of the kind ; 
and he was very pleased to hear this. With the old system 
of direct firing, of course the tar-seal worked fairly well ; but 
could they say the same working with the high heats now in 
vogue ? He believed it was a general experience that there was 
bother with stopped pipes when working with a tar- seal and the 
high heats of regenerative settings. Mr. Barton spoke about his 
trouble with naphthalene and the formation of lampblack. Of 
course, the latter was really illuminating power he was losing ; 
and he took it Mr. Barton was running cold liquor into the main. 
Mr. Barton : Not exactly cold. 

Mr. GuYATT . It would not be heated to any extent, I take it. 
Mr. Barton : No. 

Mr. GuYATT : If you heat the liquor, you lose the ammonia ; 
and if you run cold liquor in, it would tend no doubt to the for- 
mation of naphthalene-*-it would reduce the temperature there. 
Mr. Barton : It was pumped back as it was made. 
Mr. GuYATT (continuing) said Mr. Prentice seemed to fear 
they would be bothered with tar at the end of the main with the 
arrangement described. The box was simply a very narrow one 
in the centre. Mr. Prentice also appeared to think they had 
a mass slipping from the ends to the centre; but, as a matter of 
fact, they had never had any difficulty with the ends choking 
up. The 3-inch cross-fall threw the whole of the tar to the lower 
portion of the lower side of the main, and it flowed both ways ; 
and, flushing it out every day, did not give it time to collect* 
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Mr. Prentice also spoke of the height of the hydraalic off the 
beds. He (Mr. Quyatt) learned from Mr. C. C. Carpenter the 
other day that he was now working with his hydraulic mains 
less than a foot above the beds ; and he had had no difficulty 
whatever with stopped pipes working with this arrangement. 
Of course, he had the house well ventilated. Mr. Duncan 
had made allusion to Mr. Hislop's hydraulic overflow. His 
arrangement was very similar to Mr. Hislop's in principle, he 
believed; and there was a hood over the top by means of 
which the seal could be regulated. Mr. Duncan also asked about 
putting the scrubber before the condenser. Certainly it was not 
the usual practice to do so. There were cases where they had 
done away with the condenser, and pumped the gas direct into 
the washer ; but he did not say he should like to do this him- 
self. Mr. Couper spoke about having no difficulty with a 4-inch 
outlet from the hydraulic main. He (Mr. Guyatt) believed that, 
theoretically, a 2-inch pipe was amply large enough to carry 
away the whole of the make from the retorts ; but, of course, 
they could not work this in practice — it would very soon get 
choked up. He could therefore quite understand that Mr. 
Couper would get the whole of his gas away with a 4-inch pipe. 
The ^-inch seal wanted looking after; but it could be made to 
work very well. With reference to the President's remarks 
as to capital outlay, and how much it was going to cost, that 
was a question connected with the designing of plant; but, 
of course, the plant should be kept within moderate dimen- 
sions by calculating the work that it was going to do. He 
might mention an instance of which he heard, of a large 
gas-works where they were actually reducing the size of 
their purifiers. They put down large purifiers to begin with; 
and now they were reducing the boxes to something like 
three*fourths of their area. It was the first instance he had 
heard of this being done. They could not work economically 
with the large boxes; and, therefore, they decided to reduce 
the area. He was interested to hear the President's remarks 
as to the use of thick layers of lime, and was pleased he had 
worked them so satisfactorily. There was qo doubt a liquor- 
seal was not pure liquor ; there must be a certain amount of tar 
with it. But when the tar was mixed with liquor, there was not 
so much resistance as with tar by itself. The gas had to force 
the seal in any case ; and it would naturally go the shortest 
and easiest route. There was therefore no necessity for a great 
depth below the dip-pipes. 
On the proposition of Mr. Carpenter, seconded by Mr. Best, 
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a hearty vote of thanks was passed to Messrs. Gnyatt and 
Clarke for their interesting contribntions. 

Mr< GVYATT, in respondini;, remarked that this was the first 
occasion he had bad the honour of reading a paper before the 
Association ; and he was pleased with its reception. 

Election of Office- Bearers. 

The President said his next duty was to propose that Mr. 
H. Wimhnrst, the Vice-President, be elected President for the 
ensning year. For a long time from the beginning, Mr. Wim- 
hurst acted as Secretary; and he laboured hard to pull the 
Association together, and to get it into proper working order. 
He was sure he would make a thoroughly good President. 

Mr. C. W. Grimwood (Sudbury) seconded the resolution, and 
heartily endorsed the remarks of the President. 

The motion having been cordially agreed to, 

Mr. WiMHURST, in response, said he felt that the honour the 
members had conferred upon him was more than he deserved. 
He certainly had had the welfare of the Association at heart 
from the commencement ; and, with the support of the officers 
and members, he would do his utmost to further its interests 
during the coming year. 

Mr. J. Carter (Lincoln) moved the appointment as Vice- 
President of Mr. J. G. Hawkins (Spalding), who, he remarked, 
was as respected as he was well known. 

Mr. GuYATT seconded the motion, and it was agreed to. 

Mr. Troughton, whose admirable performance of his duties as 
Hon. Secretary and Treasurer was recognized by all the mem- 
bers, was re-elected ; and Mr. Charles Ellis and Mr. C. Panchen 
were re-appointed as Auditors. 

Mr. R. Brown, Mr. T. A. Guyatt, and Mr. £. W. Smith were 
elected members of the Committee — the last-named gentleman 
taking the place of Mr. Hawkins on his elevation to the vice- 
presidency. 

Thanks to the Officers. 

Mr. J. T. JoLLiFFE (Ipswich) asked the members to accord a 
hearty vote of thanks to the President and the officers for the 
work they had done for the Association during the past year, 
The members knew that Mr. Child would fill the chair well ; and 
he had answered their expectations. His presidential address 
was really a masterpiece of composition ; and it contained many 
original and happy thoughts. 

Mr. Carpenter seconded the motion, which was unanimously 
carried. 
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The Prbsident, in acknowledging the vote, said he joined the 
Association, as he had done one or two others of a similar 
character, with the intention of working in it ; and the members 
rewarded him by placing him at the head of it. He thanked 
the members for the way they had supported him daring his 
year of office. He wonld take the opportunity of saying that 
everyone who joined the Association ought not to be content 
with merely being a member, but should strenuously attempt to 
do work in some way in its interests. 

A vote of thanks was also passed to the Mayor and Corpora- 
tion for kindly permitting the use of the Guildhall for the meeting. 

New Rules and Amendments. 

The members next privately discussed, at considerable length, 
certain suggested alterations in, and extensions of, the rules, 
having for their object the admission of associate members. 
The first rule adopted (to be known as Rule 2a) described the 
necessary qualifications for membership in the new class. It 
reads : ** That associate members shall be either secretaries or 
auditors not exclusively engaged in gas companies*- work, direc- 
tors of gas undertakings, gas engineers, or such other gentlemen, 
who, by reason of their scientific or engineering knowledge, shall, 
in the opinion of the Committee, be likely to further the interests 
of the Association as set forth in Rule 3.** Rule 13A confers on 
associate members ** all the benefits of the Association, except 
voting upon any question.*' The annual subscription is to be the 
same as for members — viz., los. 6d. per annum. The new rules 
rendered necessary some minor amendments in other rules. 

This concluded the business proceedings. 

The Inclined Retorts at the Cambridge Gas-Works. 

Waiting outside the Guildhall were a number of brakes, which 
conveyed the members to the gas-works, where, by the kind per- 
mission of the Directors, they were afforded an opportunity of 
inspecting the installation of inclined retorts, which was erected 
by the New Conveyor Company. The retorts, which are 20 feet 
in length, are set six in a bed ; and there are five beds. Splendid 
results are obtained, though a somewhat heavy charge — 7J cwt. — 
is used. The production of gas is 480,000 cubic feet per day ; 
and the cost works out to is. 3d. per ton of coal carbonized from 
the coal-breaker out into the yard. It had been arranged that 
some of the retorts should be discharged on the arrival of the 
irjsiton; and, although they were about an hpur behind the 
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appointed time, owing to the length of the proceedings at the 
meeting, they had the satisfaction of seeing that the delay had 
had no material effect on the free discharge of the retorts. The 
Engineer (Mr. R. Brown), with pardonable pride, directed atten- 
tion to the excellent heats, and the evenness of the charges. 
Other parts of the works were also visited. 

In the evening, the members and firiends, together with a few 
local gentlemen, dined at "Ye Olde Castel Hotel.'* 
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NORTH OF ENGLAND ASSOCIATION, 

HiLLF-YCARLY MEETING, APRIL 29. 

This Meeting was held in the offices of the Newcastle and 
Gateshead Gas Company— Mr. Charles Dru Drury, of Sander- 
land, the President, in the chair. There was a large attendance 
of members and friends. 

Annual Accounts. 

The President submitted the accounts of the Association for 
the past year, showing a balance of £sz at the credit of the 
Association, and moved their approval. 

Mr. J. Hall (Gateshead) seconded, and the motion was 
agreed to. 

New Members and Associates. 

The President moved the election of the following new mem- 
bers and associates : — 

Members. 

Mr. W. E. SisBon, Secretary of the Newbiggin-by-the-Sea Gas 

Company. 
Mr. Joseph Chisholm, Working Manager of the Saoriston Gas- Works, 

near Durham. 
Mr. Frederick Harle, Secretary of the Chester-le-Street Gas Company. 
Mr. Frank P. Tarratt, Manager of the Darlington Gas- Works. 
Mr. T. M. Waller, Secretary of the Durham City Gas Company. 
Mr. T. H. Alderson, Manager of the Selby Gas- Works. 

Associates. 

Mr. L. Taylor, of Dudley. 

Mr. T. Duxbury, of Manchester. 

The motion was seconded by Mr. W. Doig Gibb, of Newcastle, 
and agreed to. 

Obituary Notice. 

The President said that the Association were in a very satis- 
factory position, so far as membership went ; and they had had 
a good list of candidates just elected. But he regretted to have 
to refer to a rather long list of deaths which had occurred since 
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their last meeting. Death had made rather serioas havoc 
among their numbers ; no less than five members and associates 
having passed away. Mr. W. J. Mott, of Selby, who was only 
elected at the meeting last year, he was sorry to say, died in 
November. He believed that Mr. Mott would have been a 
most useful member of the Association ; and it was sad to think 
that he had passed away in the prime of life, and in the midst 
of a busy career. Another gentleman who had passed away, 
of about the same age, was Mr. Robert Dale, of Durham. He 
also died in November last. Mr. John Henry Burn, a coal 
merchant of Newcastle, and an associate of the Association, 
was a gentleman no doubt very well Icnown to many of those 
present. He died not long ago. He was, he believed, a most 
successful man of business, and a very Icind-hearted man. The 
Association were certainly the losers by his death. Mr. John R. 
Foster was not one of their members at the time of his death, 
but he was formerly one. He was Resident Engineer of the 
Newcastle and Gateshead Water Company. He also died in 
November — in fact, November apparently was rather a fatal 
month, so far as the Association were concerned. Last of all 
was Mr. Robert Moodie, of Newcastle, who was known to all of 
them — a most genial man, a zealous servant of the Gas Company 
of the city (he believed he served for fifty years under them), 
and one whose friendly face would be missed at their meetings. 
He did not think this was the occasion for moving a formal 
vote of condolence — the time had passed by ; still they felt the 
loss of the friends he had named. 

Workmen's Compensation. 

The Hon. Secretary (Mr. J. H. Penney, of South Shields) 
read the following report on the subject of the insurance of 
workmen under the Workmen's Compensation Act :— 

At the last meeting of the Committee of this Association, it 
was suggested that I should see the Local Manager of the Com- 
pany with whom we are insured under the Workmen's Compen- 
sation Act, with the view to obtain some abatement in the pre- 
sent rate of insurance, which it will be remembered is 9s. 6d. 
per ;Cioo of wages. I subsequently had an interview with the 
Manager, and strongly pressed for a reduction. He promised 
to go into the matter at the head office. I received a letter in 
reply, in which he stated : — 

I have gone very fully into the question of the risk of the Gas Com- 
panies insured with us through the North of England Gas Managers' Asso- 
ciation. I am not, of course, at liberty to supply you with the exact and 
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detailed figures in connection with this subject ; but I may tell you, speak- 
ing generally, that the experience up to the present time has not been a 
satisfactory one from our point of view, and that, as a matter of fact, if 
we have not actually lost money upon the business, we have barely been 
able to make the premiums cover the claims and expenses involved. I 
am afraid, therefore, it will be impossible for us to reduce the quotations 
f^iven you last year; but we will extend them in this way — that upon a 
wage turn-dver exceeding ;f 400,000 per annum, we would be prepared to 
reduce our nteper cent, for the insurance of all Gad Companies coming 
to us through your Association to 7s. 6d. per cent. Our quotations there^ 
fore, for the next year, would read as follows : — 

On -wages not exceeding ;^ioo,ooo per annum los. od; jpesr cent. 
„ „ 150,000 „ gs.^d. „ 

I, .} 200,000 ,, 9s. od. „ 

ft ,. 300,000 ,, 8s. 6d. „ 

,, . ,, 400,000 ,, 8s. od. ,, 

On wages exceeding 400,000 „ 7s. 6d. ,, 

I sincerely trust that the offer we are now making you, with the hope that 
next year's experience will prove somewhat more satisfactory than that 
through which we have just passed, will be thoroughly satisfactory to the 
members of your Association, and that they will make a strenuous effort 
not only to retain with us those Companies which have been insured with 
us through the medium of your Association during the past twelve months, 
but all the other Gas Companies that they have any influence with in the 
United Kingdom, in order that, if possible, we may ob^in an aggregate 
wage turn-over exceeding the ;f4oo,ooo per annum, in which case we should 
be prepared to grant the full insurance as in the past, at the rating of 7s. 6d. 
percent. 

It will be seen from the foregoing tliat there is no redaction in 
the present rate, but simply an extension of last year's sliding- 
scale, which was as follows : — 

On wages not exceeding ;^zoO|Qoo . . los. 6d. per cent, 
ti II 150,000 . . 9s. 6d. „ 

,1. „ 200,000 . . 9S. od. „ 

„ „ 3^^<ot^ • • ^^' ^' »• 

On wages exceeding 300,000 . . 8s. od. „ 

I regret that the Insurance Company have not seen their way 
to reduce the present rate. However, we have it in our power to 
reduce it ourselves through the medium of the extended sliding 
scale jurt quoted, if we can only induce the Gas Companies who 
are not yet covered to take out policies under our scheme. Any 
Gas Company can do so, and thus participate in the rate quoted 
to this Association, on communicating with us. Gas Companies 
who have not yet protected themselves, either by insurance or 
some equivalent, are running a. considerable risk, as I am given 
to understand, on good authority, that (here has been an increase 
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in the percentage of accidents since the Act came into force. 
At Sontli Sliields, we liave recently had a case of total disable- 
ment. The injured man made a claim; and the Insurance 
Company have compromised the matter by the payment of 
substantial compensation. I have to express the hope that Gas 
Companies who have not yet insured, may be induced to take 
advantage of this scheme so that we may be able, in course of 
time, to participate in the lower premium provided by the sliding- 
scale. 

Since writing the above, I have to add, by way of supplement, 
that I have been in further communication with the Manager of 
the Insurance Company, and he has agreed, I am pleased to 
say, to grant, in addition to the above-mentioned extension of 
the sliding-scale rate a certain conditional concession, which 
will be best explained by the following quotation from a further 
letter to hand:— 

I am sorry that in my last I omitted to toach upon the suggestion of 
the 5 per cent, bonus which my Corporation are prepared to allow upon 
the next annual premium of all those policy holders who are members of 
your Association, and who are willing to renew their policies with us on the 
old scale of rating, as from May i. This we are prepared to do on the 
understanding, of course, that in all cases where the bonus is applied for, 
the risk has proved a satisfactory and remunerative one during the past 
twelve months. Naturally, we should not undertake to allow these special 
bonuses in connection with such risks as have proved a loss to the Corpo- 
ration, since we undertook their responsibilities last year. 

Thi9 is practically an abatement of about 6d. in the premium 
of those Gas Companies who are in a position to take advantage 
of it. I trust that these concessions may be acceptable to those 
members of the Association and others who have induced their 
Companies to insure under the North of England scheme. 

Mr. £. H. Millard (Durham) did not know whether the ques- 
tion was intended to be discussed at this time ; but, in order to 
facilitate business, he would move that the subject be referred 
to the Committee for further consideration. He thought that 
everybody felt satisfied that the Committee had done their utmost 
in the interests of the members of the Association. 

Mr. M. Dunn (Goole) seconded, and the motion was agreed to. 

Mr. W. DoiG GiBB, of Newcastle, then read the following 
paper, entitled — 

SOME SPECIAL FEATURES IN THE CONNECTING MAINS OF 
A PROVINCIAL GAS COMPANY'S STATIONS. 

The district which the Newcastle-upon-Tyne and Gateshead 
Gas Company supply with gas under their parliamentary powers 
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measares aboat 92 square miles, of which 37 are north of the 
Tyae, and include Newcastle ; the remainder, about 55 square 
miles, being south of the Tyne, and including Gtateshead. The 
two works of the Company [see plate] are situated on the 
banks of the Tyne, on opposite sides of the river, and opposite 
each other, and on the west side of the principal area of con- 
sumption. The Newcastle works, with a productive capacity of 
5^ mUlion cubic feet per 24 hours, partly supply the North of 
Tyne district ; the Gateshead works, with a productive capacity of 
Bi millions, help to supply the North of Tyne district, and supply 
the whole of the South of Tyne district as well. 

No room for extension exists at the Newcastle works ; and in 
from one to two years from now the Gateshead works will be 
similarly situated. It has therefore been found necessary to 
provide a third site for a works ; and for this purpose 68} acres 
of land have been purchased at the extreme east end of the North 
of Tyne district, and the erection of new works will be com- 
menced there immediately. The position was chosen in con- 
sideration of the fact that Newcastle is extending most towards 
the east ; and it was therefore desirable to improve the present 
distribution system as far as possible by introducing a new 
supply of gas into what are at present the extremities of the 
supply mains, and so feed the principal area of consumption from 
both ends. In pursuance of the same object, the future storage 
required for the extending Gateshead works is being provided 
for on the new site, by the erection there of a gasholder of 
5i million cubic feet capacity, which will be filled from the 
Gateshead works by suitable forcing machinery through the 
medium of a special high-pressure main. 

For many years the two old works have been indirectly con- 
nected with one another. But in making arrangements for the 
inclusion of the new works, it was considered desirable to not 
only connect up the new works, but to improve the con- 
nection between the old, and at the same time to concentrate 
the principal governors and valves north of the Tyne in one 
house, for more complete control and supervision. This new 
governor-house is near the Newcastle works, and is therefore 
also on the west side of the principal area of consumption. 
When the new works commence to supply, the gas will be put 
into the distributing mains at the east side of the district as well, 
through suitable governors at or near the new works. 

The purpose of the present paper is to note some special 
features in the connecting mains of the stations; and those 
stations, after the explanations already given, may be named as 
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the Newcastle works, the Gateshead works, the new works, and 
the Nortti of Tyne fj^ovemor-house. The absence of the Sonth 
of Tyne govei^ior-honse is explained by the fact that the 
governing arrangements for this district are at present mostly 
controlled from the Gateshead works. The connecting mains 
are as follows : To North of Tyne governor-house there are two 
mains 27 inches in diameter from the Gateshead works, one 
main 30 inches in diameter from the Newcastle works, and one 
main 24 inches in diameter from the new works. 

One of the mains from the Gateshead works is a high-pressare 
one ; and connections and valves are so arranged that, if there be 
a necessity for it, all or any of the other supply mains can receive 
a high pressure from it. By other cross connections the three 
works are linked up without passing through the governor-house. 
High-pressure gas can also be supplied direct from the Gateshead 
works to either of the others. The two mains from the Gateshead 
works to the governor-house have each a length of 2380 yards. 
Most of the low-pressure main has been in existence for some 
time ; and the proper completion of it presents no uncommon 
features — the difficulties experienced in keeping clear of drains 
and sewers, and of water, gas, telephone, and telegraph pipes 
being unfortunately the common experience in busy streets. 

The high-pressure main, except a small part on the bridge 
across the Tsme, has just been laid. Gas is forced into this at the 
Gateshead works by twin gas-engines and exhausters, arranged 
to work singly or together. The gas-engines are each 25 nominal 
horse power, or 51 brake horse power. They are each fitted 
with two fly-wheels, and have a patent starter common to both, 
arranged below the upper floor. To ensure easy starting, and 
also to more properly drive the exhausters at the required speed, 
the power is transmitted from the engines to the exhausters 
through overhead counter*shafts, fitted with fast-and-loose pulleys. 
The exhausters are each capable of forcing 300,000 cubic feet 
of gas per hour against a pressure of 24 inches, when running at 
55 revolutions per minute. A series of overhead girders carry 
the counter-shafts, and also the necessary water-tank for circu- 
lating water. The house and machinery stand on sqme fiUed-in 
ground. It was therefore necessary to make the foundations for 
these of a solid slab of concrete 47 feet by 43^ feet by 24 inches 
thick ; and from this the walls of the house and special blocks 
for the machinery are carried solidly up to the required heights. 
The concrete floor is about 6 feet below the ground-level ; while 
the working floor is about li feet above. In the cellar thos 
formed between the floors are contained all the necessary pipe 
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connectionsi patent starter, and meter. This latter has a dial on 
top which can be read by removing a small door in the upper 
Door. 

When one engine only is supplying gas at moderately high 
pressure to the governor-house, it is necessary to ensure against 
a complete stoppage of supply. This has been done by insert- 
ing a balanced flap>valve connection between the inlet and out- 
let mains of the exhausters. The crank and balance-weight 
just keep the faced flap on its seat when both sides of the valve 
have an equal gas pressure. When the machinery is running, 
the flap will be held still more firmly closed by the pressure on 
the outlet side and the vacuum on the inlet side. But if the 
machinery were to stop through accident, the pressure on the 
outlet side of the valve would quickly fall below the holder pres- 
sure ; and this latter, acting on the inlet side, would force the 
flap open, and so maintain in the pipe a pressure little (if at all) 
inferior to the holder pressure. 

When both engines are supplying gas at high pressure to either 
the Newcastle works holders about i^ miles away, or to the new 
works holders about 4 miles away, it may be convenient (even in 
these days of telephones and telegraphs) to stop the engines from 
whichever of the works is being supplied. For this purpose, 
the special automatic cut-off valve shown in the diagram (p. no) 
has been designed. The gas supply to the engines goes through 
it, entering at the bottom of a small valve-chamber. The supply 
can be cut off there by a central dropping valve. This valve is 
carried by a vertical spindle, which runs through the top of the 
chamber, and is connected on to a cross straight lever ; the latter 
being balanced so that the valve just closes when the leyer is free 
to drop. On the top of the valve-chamber, but not connected 
with it, is another gas-chamber, the upper portion .of which is 
formed of a pliable diaphragm. This diaphragm is connected by a 
short rod on its outer side to one end of a more or less right- 
angled lever, the other end of which engages with, and holds up, 
the cross lever supporting the gas-valve. The diaphragmed 
chamber is connected to the outlet side of the exhausters. 

The method of working is as follows : When the engines are 
running, the gas-valve and cross lever are held up by the right- 
angled lever as long as the gas pressure on the diaphragm does 
not exceed a certain amount, as adjusted by balance- weights 
placed on top of it. But if any of the works being supplied find 
it necessary to close or partly close a valve on the high-pressure 
main, a revolution or two of the exhausters will increase the 
pressure in this; and the increased pressure, acting upon the 



no NORTH OF ENGLAND ASSOCIATION. 

weighted diaphragm, wrill lift it, and so release the cross lever, 
which dtopping will cat off the gas from the eDglnes, and so 
stop the machinery. Some such arrangement ai this is neces- 
sary, as the attendant who takes charge of this machinery will 
also have charge of the gasholder yard, and may beoatside when 
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the telephone rings ; or, as it happens sometimes, the telephone 
may be out of order. 

Gas is drawn by the exhausters from adjacent holders ; and 
though the attendant will always be in more or less close proxi- 
mity, it is proposed to avoid any risk of damage by fitting the 
holders with electric connections, which will give warning when 
they still have a certain amount of gas to discharge. To pre- 
vent too great trust being put on these electric connections, it 
is also proposed to fit tell-tales to show when connections are 
made, and to rule it a misdemeanour for the attendant to allow 
the holders down so far as to make possible these connections 
and consequent warnings. 

The house which contains the machinery measures 39 feet 
by 35i f<Bct by 35 feet high inside, and has windows on the four 
sides — twelve in all—each 9 ft. 9 in. by 3 ft. 2 in. The house is 
thus very well and evenly lit, as should be all houses containing 
machinery. The upper parts of the windows are filled in with 
obscured coloured glass, to hide the interior overhead girders 
from outside view. 

Immediately after the main leaves the exhauster-house, it has 
to cross a three-lined railway. The only bridge over this is already 
crowded with mains ; and the hanging of a new main outside the 
parapet was not feasible. It was therefore resolved to carry the 
main over the railway by a new route ; and a pipe-bridge was 
designed and erected. (See fig. 4, on p. 112.) A tunnel was first 
thought of; but anticipated difficulties with water and foundation 
caused the ultimate adoption of the overhead system. The 
connections to and from the bridge are 30-inch, as is also the 
steel overhead main between the cast-iron columns of the bridge 
itself. The columns are built up of square box-castings with 
internal flanges ; the bottom castings having broad bracketed 
external flanges to connect with the foundations. The take-off 
mains on each side are placed so that they enter adjacent ground 
with a proper cover over them ; the columns themselves being 
carried down farther than those to allow their bottom parts to be 
used as syphons. The head of each column supports one end of 
a steel box-girder, and has also a cast-iron expansion joint bolted 
to it. The 3o-inch connecting steel main itself runs between 
these joints, and is supported by the box-girder. As this girder 
simply rests upon columns, and is not bolted to them, and as the 
overhead steel main is not bolted to anything, but is simply in- 
serted into the stuffing-boxes of the expansion joints, it is clear 
that considerable expansion or contraction can take place with- 
out the columns becoming unduly strained. In the same way, 
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tbe poiiUoil of tbe two colamiu, tbroc^ vibntfam or snbddence, 
can aher vei; considerablr wilboat caiuing ceriooa damage to the 
■tmctare and probable intermptioa in the flow of gas. There 



NORTH OF ENGLAND ASSOCIATION. II3 

is 35^ feet clear breadth between the columns,, and 16 feet clear 
headroom between the rails and the lowest part of the girder. 

The main then runs for about 1210 yards through ordinary 
streets, and at present stops in the south roadway approach to 
the Redheugh Bridge across the Tyne. A new bridge of different 
design is at present being substituted for the existing one. This 
latter, as a portion of its structure, contains gas-mains, one of 
which has carried in the past, and is still carrying, the gas supply 
from the Gateshead works to the North of Tyne district. The 
new bridge is to carry the necessary low-pressure main for this 
purpose, as well as the high-pressure main now described. 

To prevent any undue interference with the gas supply, a 
clause is inserted in the Redheugh Bridge Bill (1896) ensuring that 
during all the operations connected with the removal of the old 
bridge and the erection of the new one on the same site, the gas 
supply over the river shall not be interrupted for more than three 
days of 24 hours each, with a clear interval of at least three 
weeks between every such day; and that clear notice of two 
weeks must be served in writing by the Bridge Company stating 
the day on which, and the hour at which, the Company require 
the gas to be shut off. These conditions obviously increase the 
difficulties of the Engineers of the Bridge Company (Messrs. 
Sandeman and Moncrieff, MM.Inst.C.E., of Newcastle) ; but their 
arrangements and designs are such as to fully and skilfully meet 
the intricacies of the case. 

The old bridge consists of two main lattice girders, supported 
by two approach buttresses and three river piers. The uppe^ 
members of the girders are formed of 27-inch diameter riveted 
steel tubes, which are the only main^ available for passing gas 
through. Unfortunately, the constant experience has been that 
the gas passes through in more ways than one ; and from the 
extent of the vibration, due to traffic and storms, this could not 
be permanently remedied. The new bridge, when it is finished, 
will consist of a series of pairs of strong rigid girders running 
between the same number of supports ; the river piers being 
entirely reconstructed with deeper and more substantial founda- 
tions. The gas-mains will be simply carried on projecting ends 
of cross girders, and will be made of 12-feet lengths of 27 -inch 
diameter welded steel tubes, with solid Banged ends. Four cast- 
iron expansion joints will be inserted in suitable positions on each 
length of main. 

After leaving the bridge, the high^pressure main runs through 

streets for some 780 yards, to the new governors-house. This, a 

building 54 feet by 39 feet by 28} feet high inside, has a sunk 

I 
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concrete floor out which are arranged distriboting-boz, valves, 
governor foundations, S3rpbons, and mains. 

.There are three inlet snpply-inains to the distribnting-box — 
two, each 27 inches diameter, from the Gateshead works (one of 
which can also sopply from the new works) ; and one, 30 inches 
in diameter, from the Newcastle works. The distribnting-boz 
is 5 feet by 5 feet cross section, and 54 feet long inside, with a 
depression at one end to form a syphon- box. It is boilt np of 
cast-iron plates i inch thick, and weighs 37 tons. BafBe-plates 
are placed in the box opposite the inlets, to prevent a rash of gas 
across to the outlets to the governors. There are eight governors 
(12-inch to 24-inch), and each is provided with a bye-pass. 

On account of the rapidly rising street level ootside, the outlet- 
mains from the house had to be at varying levels ; and this is 
arranged for by running the outlets from the governors across 
the floor of the house to special syphons, the outlets from which 
are made at various leveb to suit the street levels. From the 
end of the box a special main, 18 inches in diameter, is taken 
for part of the gas supply to Messrs. Armstrong, Whitworth, 
and Co., Limited. This firm, who are exceptionally large con- 
sumers, get part of their supply at from 4 to 6 inches pressure, 
to suit their special requirements. All flanges on connections in 
the house are bracketed and faced, and have bored holes, with 
turned and faced bolts and nuts. The working floor of the 
house is carried upon a series of steel beams and tees, and is 
constructed of steel buckled plates, cement, and ornamental tiles. 
It is placed at such a height as gives 6| feet headroom to the 
lower chamber. 

The ventilation of the lower chamber is arranged for in the fol- 
lowing way : The outside face of one wall of the house is kept 
12 inches clear of the gable of the adjacent property. From the 
bottom of the open air-space thus provided, six 9-inch by 4|-incb 
inlet ventilator-pipes are run through the wall to the lower 
chamber; and upon the opposite side of the house six similar 
9-inch by 4^-inch outlet- pipes are inserted, which run up the 
centre of the walls and find vent some 20 feet higher than the 
inlets on the opposite side. This diflerence in height suffices 
to induce a draught across the chamber. The method was 
adopted in preference to having any ventilator openings next to 
the street, at or near the ground level ; and to still further pre- 
vent risk from explosion, the cross walls of the house are carried 
across the ends of the before- mentioned 12-incb space to isolate 
it from the streets. The interior ends of the ventilator-pipes are 
also provided with special hoods, to prevent burning soot, &c., 
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entering from neighboaring chimneys. It is further proposed to 
carry a high-pressure air-pipe from the Newcastle works to the 
lower chamber, for use in blowing air when required. All these 
are precautionary measures only, as gas has been in the house 
for six months now, and no trace of escape can be detected. 

On the upper floor of the house are placed a series ot 
manholes and lids for access to the lower floor. These are also 
fitted above mandoors in the distributing-box. The valve 
standards for the delivery mains are in line near the large door- 
way ; and further over on the floor come lines of valve standards 
for the inlets to the governors, the governors themselves, and 
valve standards for the outlets from the governors and for bye^ 
passes. All the valve standards have indicators, to show clearly 
the position of the valves to which they are attached. A cabinet 
containing pressure- registers occupies the centre of the floor; 
and to each side of this is placed a powerful gas-stove. On the 
opposite wall from the large doorway is placed a cabinet con- 
taining pressure-gauges. In one corner an ornamental wood 
partition, 11 feet high, divides off the attendants' retiring room; 
while a similar partition in the adjacent corner forms a vestibule 
rdund the door, and also shelters the press for stores. 

In the governor-house proper, and on the side of this vestibule 
partition, is fixed an arrangement of syphon-pumps. There are 
ten places to be occasionally pumped, though little water will 
be made. Instead of having either removable pumps or stand 
pumps, a special design was got out by which one fixed pump* 
can do all the work of the place ; while a second pump can be 
brought into use if required. The two pumps are attached 
to a polished mahogany board, and are about 6 feet apart. The 
two suctions are connected together, as are the deliveries. 
Cocks are placed near each pump on both pipes. From each 
syphon a pipe is connected on to the main suction-pipe, between 
pump-cocks ; and each of the pipes is provided with a substantial 
and carefully-fitted cock near this connection. By opening the 
proper inlet and outlet pump-cocks, either pump can be used 
and worked on to whatever syphon-pipe has its cock open. The 
water is pumped into a 3-inch main, and run down to the New- 
castle works. An observation chamber is provided on the 
delivery-pipe from the pumps, by which the attendant can see 
when gas is being drawn instead of water. The installation is 
finished complete (unless pump-handles) in burnished brass and 
copper. The governor-house and contained apparatus can be 
bye-passed, and gas passed directly, in case of emergency, from 

the works supply mains to the distributing mains. 

I 2 
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jfiywfA cooBecti^ anioy 320 yacds loss* fro^ tlie New* 

to the fiOWnOC-blMK« CSHB mX BO 

24-iiich ^■*MM»^iiiig Bain, 7160 yards 
to llie sovcfBor-boose. is Bot c o i g ii ctfd ; bat ttie first 
4Z00 jards is now id opoatian, and is tci p ot a iily sopplfiac 
a district tiiat will nhimatHy be serred froai the aew worta^ 

To iOostrate the difficulties aiet with wiieo layias larse onins 
ia streets, a short de s ci ipti oo aiay be iotcrestiDS of the track 
taken by a part oC this main. Imagine a smaD tnH-iidee with a 
iraiiey cm each aide, the whole co v ered with streets and hni l dinis s. 
Along the top of this ridge runs an old street hdl of seweis and 
large pipes. Another street firom the centre of tlie town ap- 
proaches this hill-ri^e at right angles, crosses tlie street on top, 
and, not quite opposite, bot nearly so, continnes in two streets 
across the opposite valley. One of these streets hdls widi the 
natural levd of the hill-slope, and joins the street in the valley 
mnning parallel to the street cm the ridge. The other, the main 
road, mnning from the ridge across the valley on a aeries €i 
arches, crosses the valley road, and has a connecticm with it 
by a series of steps. The z4-incJi connecting main coming 
op from the centre of the town had to be carried across the 
ridge road at a depth of 10 feet, to clear sewers, &c. ; and as 
the arched road opposite had no cover for such a large p^>e, 
and as it was not possible to hang the pipe anywhere on the 
sides, the main had to be taken down the road into the valley and 
carried up beknr steps into the main road beycmd the arches. 
Nor was this all, for the local Water Company also required a 
large main carried under the same steps at the same time ; and 
very careful work was necessary, and a large amount of ooncrete 
was used, to ensure safety to the gas-pipe, and to avoid unneces- 
sary damage to Corporation property. 

Nearer the new works, the Ousebum Valley had to be crossed. 
What is known as the New Glasshouse Bridge carries the road 
across this ; but, as usual in most bridges, no cover could be got 
in the roadway for a 24-inch pipe. Various proposals were made 
— to divert the main down side streets, and carry a small special 
bridge at a low level over the stream ; to take the main by the 
same route, but tunnel below the stream ; to hang the main on 
the side of the bridge ; to carry it alongside on piers ; to run it 
through brickwork below the springing of the arches ; to remove 
a parapet, and put a hollow iron one on, through which gas could 
be passed, and so forth. Permission was ultimately obtained for 
OS to remove an existing 8-inch gas-pipe from the footpath 
into the carriage-way of the existing bridge, and to alter the 
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position of a g-inch drain— thus leaving a considerable breadth 
free below the footpath on one side. A special steel main was 
then constrncted, nearly rectangular in shape, 40^ inches broad, 
one side 19J inches high, the other 18 inches outside measure- 
ments. The main is built in 12 feet lengths of finch steel ; the 
ends being made of internal af inch by 2! inch by g inch forged 
angle frames riveted to the sides, and then faced. Manholes and 
doors are fitted near each end of each piece, so that the internal 
jointing bolts can be manipulated. When clear of the bridge 
masonry, special steel dropping end -pieces complete the special 
pipe. The end-pieces are carried down sufficiently to form 
syphons; the ordinary 24-inch cast mains taking off into the 
roadway at the proper depth some distance above the syphon 
bottoms. The special main is laid with one side about 2 inches 
clear of the parapet, on a prepared surface of tar and breeze 
spread on masonry. A brick wall is run along about 2 inches 
clear of the, other side ; and in these 2-inch spaces at each side 
of the main the tar and breeze are also run solid. This is also 
spread on top. Yorkshire landings are run in one piece from 
parapet to kerb, to form the pavement ; their own weight and the 
weight of the traffic being taken by the stringing course of the 
bridge and by the brick wall. The special main is provided with 
a lo-inch bye-pass and necessary valves. The lo-inch main and 
also the 8-inch main removed out of the footpath are placed in 
the roadway ; the want of proper cover being made up by casing 
both pipes in a block of concrete running the entire length of 
the bridge.* 

Discussion, 

The President said he was sure that the best way they could 
reward Mr. Gibb for his very able paper, and also for the pre- 
paration of the marvellous diagrams which they saw upon the 
wall, would be to give the paper a most full discussion ; and he 
thought he was safe in saying Mr. Gibb would not be averse to 
any criticism. 

Mr. A. C. HovEY (Tynemouth) said he could readily imagine 
Mr. Gibb's very mingled feelings — perhaps he might call them 
depression and determination — when he first of all began the 

* Mr. Gibb's paper was illustrated by a series of fourteen diagrams, most 
admirably finished in point of proportion and detail. The draughtsmanship 
was of such a high order that the Editor of the Journal of Gas l^ightingt 
in a note at the end of the paper, expressed his pleasure in acknowledging 
their merit. He gave the acknowledgment all the more readily on being 
informed by Mr. Gibb that some of the most highly finished of the series 
yrere the work of a second year's apprentice^ only seventeen years of age. 
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fomiidaMe work be had described. The lading of mains be 
considered to be more or less a tbankless tasic ; tbe work was so 
covered np tbat outsiders bad very Uttle idea of tiie diflicolties 
wbicb gas managers bad to contend witb in going along the 
track, and wbicb bad been so well described to them by Mr. 
Gibb. It was not everyone who bad the op por tuni ty of maldng 
sodi a nice arrrangement as they saw in the govemor-bonse 
iflnstrated. It wonld long stand as a mcmoment to the ability 
of Mr. Gibb in accompfisbing the work. He considered there 
was no work so important as tbe lajring of mains, because when 
they were once covered op it was a difficolt and costly task to 
remedy any workmanship which might not have been creditably 
ezecoted. With reference to the steel main across the railway 
bridge, be wonld Kke to ask Mr. Gibb how the main was tested 
daring the progress of the work. He conld readily see that any 
leakage after it was done conld be tested by an arrangement 
for shutting off the valves which were upon each end ; bat if 
leakage were discovered, it wonld be a difficolt matter to remedy 
it. Shortly after he was appointed assistant at the Tynemonth 
Gas- Works, Mr. Hardie recommended his Directors to replace 
a then existing main €rom North Shields to Collercoats, a distance 
of over two miles. This was necessitated by the great pressure 
required in forcing the gas to the outljfing districts which they 
supplied. The difficulties to be contended with were somewhat 
similar to those which Mr. Gibb encountered, though Mr. Gibb*s 
were on a much larger scale — more especially in connection with 
the bridge. They also had a bridge ; bat fortunately they were 
able to get across it by means of brackets on the side of the 
structure. Mr. Gibb did not give tbem any particulars regard- 
ing the time taken in getting through some of the difficult portions 
of bis work. This might be very useful to them in estimating 
the period required to carry out such operations. Also, if it 
would not be asking him too much, he might give them the cost 
per yard of laying such large mains. It was a very difficult 
matter to estimate the outlay on such work, on starting it ; and 
they all liked to be as near the estimate as possible on the com- 
pletion of a contract. In their work at Tynemoutb, they had to s:q 
underneath a sewer, at a depth of about 14 ieet, and to rise on 
the other side ; and they had quicksands to go through. In the 
roadway, too, where the road had been relaid over and over again, 
till there was three times the thickness of macadam on the road, 
they met such things as not only upset one item but upset all 
their calculations when they came to lay the results before a 
head official. He should like to thank Mr. Gibb for his paper, 



NORTH OF ENGLAND ASSOCIATION. Iig 

which had been most pleasant and instinctive to him ; being on 
a subject in which he had some special interest. 

Mr. £. H. Millard (Durham) said it required a considerable 
amount of nerve to even try to grasp the whole of the details so 
admirably set forth in the beautiful diagrams ; but he had been 
trying his best to see whether he could not find some point on 
which he really might criticize the paper — an odd point or two 
on which he might think that he could have done better. It was 
a large matter to tackle upon a cursory view. He must say he 
was surprised that, in the arrangement of the governor-house, 
Mr. Gibb had not thought it worth while to put in an automatic 
safety bye-pass governor. They all knew how liable a man was 
to make a mistake. Suppose the man were — as had been done 
repeatedly — to close one valve before opening the other, all 
the beautiful arrangement, so far as he could understand it, or 
as referred to in the paper, ivould be thrown idle. He thought 
that if a bye-pass governor had been included, in which the 
valve would open on the pressure falling, the supply would be 
kept up, and that it would also obviate any fear of drawing in 
one of the gasholder crowns. He remembered reading, not long 
ago, of a south country watering-place being thrown into dark- 
ness, simply through the gasholder outlet having been stopped 
with naphthalene, and a man who had commenced to pump 
having pumped till no water came, and then, thinking it was 
all clear, turning it on to the town, when he had been pump- 
ing air. The result was that the town was thrown into dark- 
ness. A governor of the description he had indicated would 
have obviated this. As to expansion joints, he must say that, so 
far as his experience of stuffing loose expansion joints went, 
unless they were very rigidly looked after, they were of very 
little use indeed. They practically formed a solid pipe in a 
very short time, unless the stopping or caulking were repeatedly 
renewed, which was not usually done. He had occasion recently 
to take out some expansion joints, which, he was certain, had 
never moved from a few weeks after they had been put in — 
possibly on account of the stuffing not having been renewed. 
He thought these were the only points upon which he could 
attempt to discuss Mr. Gibb's paper. They must all realize the 
endless pains and worry Mr. Gibb must have undergone in the 
course of laying those 5 or 6 miles of large mains. It was 
difficult enough with 12-inch, but when they came to 24-inch 
and 30-inch pipes, they found they took some handling. 

Mr. T. Bower (West Hartlepool) said it was extremely diffi- 
cult to discqss a paper such as Mr. Gibb had put before theiQf 
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as it feO to the M of veiy few ams to have to 
or to be cotuttdjtd wiftb, nev wriks of socfa Btt^oitTxIe. Hi 
aaf eritieimvtiicfaooald be oflfered oo apaper of this cfaaracfer 
woold be ooljr iqioo soch wnall points as mi^t arise opoo the 
methods or aftaogemeots of the plaiit. The Assodatioa voold 
be pnea% indebted to Mr. Gibb ior the irery able flsamier m 
which be had pot before them tiie particQlars of what he misht 
most des cribe as a mnqoe system of coopliiig op the distribo- 
tion of gas* If Mr. Gibb bad taken a comparative amoont of 
tfOoMe with all the works he iiad in hand for the Newcastle 
Gas Company, he was quite sore that the Directors of the 
Com p a ny would fed that in Mr. Gibb they bad an official they 
m^tt frety wen be piood of He thoogfat ev e ry on e who had any 
knowledge of the laboor that was necessary in the preparation 
of drawings, would realize the amoont of thooght, care, and 
attrition, as w^ as hard work, which had been bestowed npon 
what they saw before them ; and, should it be for no other 
reason than this, the Association most be very greatly indebted 
to Mr. Gibb. As be said before, it was exceedingly difficult to 
raise a discussion on any of the points in the paper. Mr. Gibb 
mentioned, what they must all of them experience, that in laying 
mafais in busy streets it was very difficult to get over the many 
objectionable matters that had to be encountered. He was then 
ragaged In laying a new main of 30 to 24 inches diameter, tapering 
down to 21 and 18 inches ; and they had fiDund great difficultiea 
in the work. It had often occurred to him whether some system 
could not be adopted, or mutual arrangement come to between 
the various authorities who bad power to break up the streets, 
whereby a certain portion of th^ roadway would be allocated to 
the authority for sewers, another portion to the gas company, 
a fdrther portion to the water company, and so on, to aU the 
other authorities who had the necessary power to break up the 
streets. He knew how difficult this would be to accomplish ; but 
If anything tending in this direction could be attained to, it 
would be a very great boon to those engaged in the laying down 
of distributing plant for gas and water works. Mr. Gibb spoke 
of the pumping of the gas. As he was contemplating some 
extensions in this direction, he woold like to ask him what was 
bis experience in regard to the loss of illaminating power in the 
process. They had authorities who said the loss of illuminating 
power was very great ; and they bad others who contended that 
it was very small. If, therefore, Mr. Gibb could give them his 
experience in this direction, it would assist him personally, and 
be had no doabt many others, Tl^en there was another matter 
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mentioned by Mr. Gibb, upon which he would like (for his 
information particularly) to give a word of caution. This was 
with regard to the proposal which he made to have electric 
connections for his various gasholders and governor appliances. 
For the last eight or nine years, he had been working the water- 
levels in the towers connected with the water supply of West 
Hartlepool by similar means. When the apparatus was working 
satisfactorily, it was a great boon to them ; but when it was not 
in this condition, it was far worse than having no apparatus at 
all. If any of them, as gas managers, on any particular Satur- 
day night, when they were looking for, and almost counting, the 
last rivets, expecting that they had an abundant quantity of 
gas in the holders, should find it to be otherwise, owing to the 
electric apparatus having gone wrong, serious consequences 
might ensue. He had not had all the help that he expected 
from his own electrical connections. Mr. Gibb did not tell 
them the class of governor he took ; but he had no doubt he 
had some contrivance, or some governor, which would to an 
extent answer the purpose which Mr. Millard had mentioned. 
In the case of any of the governors going wrong, he seemed to 
have a most perfect bye-pass arrangement during the time of 
any inconvenience. But, as Mr. Millard remarked, if it should 
be through the wrong opening or closing of a valve, this bye- 
pass arrangement would not apply. As to the using of a 
public highway by them for other than gas distribution purposes, 
this might lead to serious consequences. The use of the public 
highway for the conveyance of liquor and the like he thought 
was not contemplated in the General Acts ; and it might lead to 
serious trouble if it were attempted. He believed that trouble 
had arisen through their design to lay down a main in the public 
highway to carry gas liquor. 

Mr. W. J. Warner (South Shields) said that main-laying was 
such a common subject that there was scarcely any scope for 
remarks upon it. He would rather, therefore, not refer to what 
Mr. Bower had said. He thought they had powers, in the Gas- 
Works Clauses Act, for using pipes for the purposes mentioned 
by Mr. Bower, if necessary, or if it were considered to be an 
essential part of the distributing plant. On another subject 
referred to by Mr. Bower, the question he asked could, perhaps, 
better be replied to by the author of the paper ; but he might 
also give them' his own experience. The South Shields Gas 
Company had two works — one at Shields, the other at Jarrow. 
They were four or five miles apart; and for years they had' 
worked from one station to the other. By means of the main 
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from Shields, they osed to draw gas into the holder at Jarrow. 
They were now working the other way ; and the qaestion of 
illaminating power having been raised by their own people, it 
was very closely and very carefdlly looked into. They could not 
detect any deterioration of the lighting power of the gas dae to 
transmission from one station to the other. With reference to 
what he might call the districting of the roads — the setting 
apart of a portion of each street for the operations of the di£Perent 
aathorities who had powers to break up the roads — ^he thought 
this would be somewhat difficult to accomplish. There were all 
sorts of difficulties— theoretical and practical — ^in the laying 
down of a long line of main ; but, in his opinion, they could 
only be dealt with at the time of carrying out the work. He 
had occasion last winter to lay large street mains and con- 
nections ; and at one place, after they had opened the ground, 
everything appeared to be clear. There were the ordinary 
sanitary arrangements, disused sewers, drain-pipes, electric 
wires, the water company's mains and valves, and their 
own connections. When they got farther down, they found 
an old sewer. They were obliged to tunnel under the road, 
and to divert the sewer and drains, before they could com- 
plete their work. Such things, he thought, it was not possible 
to anticipate ; they must do their work according to the exigen- 
cies of the work itself. The governor-room that was shown on 
the diagram looked to be very simple ; what complications there 
might seem to be in it were more apparent than real. He 
believed, himself, not only in having bye-passes to each governor, 
but in having bye -passes from one main to another, so that he 
could cut off one district and turn on the apparatus pertaining 
to another district. He might say that he thought distributory 
arrangements would become more complex as time went on. He 
expected they would require to duplicate parts of this plant, so 
that the pressures might be more even over the district. 

The President closed the discussion by joining in the thanks 
expressed to Mr. Gibb for his most able paper. He thought he 
had shown some very ingenious arrangements. The automatic 
cut-off valve seemed to be a most useful appliance for its 
purpose ; and, judging by its appearance, he thought it was v^ry 
unlikely to fail. He must also congratulate Mr. Gibb upon his 
having introduced such a large installation of gas-engines for 
driving his exhausters. He should think it was one of the 
largest in the country for the purpose ; and he trusted it would 
be highly successful. Looking at the drawings, he must say he 
rather thought that the distributing-box had the appearance of 
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putting all their eggs into one basket. It might not go wrong ; 
bat if it did, there seemed to be no provision to get past it. In 
his opinion, it would be better to have bye-passes on one or two 
of the mains, to get past the distributing-box. He should like to 
ask how the governor-house was lighted — whether any precau- 
tions were taken against explosion by escaping gas. In a great 
many governor-houses, the use of naked lights was expressly for- 
bidden. In conclusion, he should only say that Mr. Gibb had 
had a grand opportunity, and had availed himself fully of it. 
He was sure his reputation would he enhanced thereby. 

Mr. GtBB, replying to the discussion, said he felt very much 
gratified with the kind way in which they had received his paper. 
It was always pleasant to know that one's efforts were appre- 
ciated by others. Mr. Hovey asked about the testing of the 
Steel main across the railway bridge. It was specified, and was 
tested in the contractors' works to a pressure of 5 lbs. per square 
inch. It was obvious, from the shape of the main, that it would 
not be advisable to test it to any further pressure. They, how- 
ever, insured it against leakage by specifying that the ends of 
each piece should be riveted in position; and that then the 
ends should be faced, in order that they should have the main, 
which was of some considerable length, running true, without, 
as was sometimes done, " springing the joints " in getting it 
into line. Mr. Hovey also asked the cost per yard of laying 
large mains. He was almost afraid to mention it, because 
Newcastle workmen had such lacge pay, and did so little for it. 
But he found that in outlying districts, where there were not 
many difficulties to be met with, and where the work was simply 
digging the trench, laying the main, filling up, and reinstating 
the surface of the road, with mains of from 10 to 12 inches and 
upwards, it was a very good rule to count the total cost per yard 
as, in shillings, equal to the inches in a diameter and half of the 
main. Thus, with an 1 8-inch pipe, the total cost would be 27s. 
per yard ; and with a 20-inch pipe, the total cost would be 30s. 
per yard. In a town, where matters were more expensive, the 
cost was double the diameter in shillings per yard. His last 
year's working bore out this statement very accurately. As to 
the length of time required for such work, he was really not in 
a position to say exactly what it would be. He only knew that 
the report of which these works were the outcome, was 
dated about two years back ; and that the works had practi- 
cally been done within that time. Mr. Hovey referred to a diffi- 
culty with which Mr. Hardie and himself had been met. They 
bad been kind enough to bring up a drawing of this part of their 
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work. It was most interesting, and probably showed a greater 
difficulty than any that he had ever met with in Newcastle. 
Mr. Millard said he was surprised that there was no automatic 
bye-pass valve in the governor-house. As a matter of fact, they 
had eight districts; but not one of the districts was entirely 
separated from the other. They were all connected by sub- 
sidiary mains ; and he calculated that if one governor broke 
down, the area it served would be supplied from surrounding 
districts — at, it was true, a pressure reduced by about s-ioths— 
until the damage was repaired. But he did not think there was 
much danger of an3rthing of the kind happening, because, in a 
governor-house of that size it was absolutely necessary to 
have an attendant present both night and day. It was not a 
case of having an isolated governor, and a man locking up the 
house at night and leaving it without attendance. But even in the 
event of the man not being there, any district would be served 
from the surrounding districts, through cross-connections which 
were never shut, which would not keep up a full pressure, cer- 
tainly, but which would still prevent the district beiog entirely 
cut off. He did not know where Mr. Millard would put the valve 
to prevent damage to the crown of the holder. Would it be 
between the holder and the exhausters ? 

Mr. Millard : Yes. 

Mr. GiBB : I anticipate that that would allow the exhausters 
to draw air. 

Mr. Millard : No ; to draw gas from another holder. 

Mr. GiBB said that in that case it would not be necessary to 
have an automatic valve, because they never drew gas from 
more than one holder at a time, and it would therefore only be 

m 

in the event of the last holder grounding that any damage could 
be caused. They had five holders, all of which would require 
to be connected with the valve. He felt disposed to modify Mr. 
Millard's statement regarding stuffing-boxes, and to say that these 
boxes only became stopped when they were put into places 
where they were not required. If they were located where 
they were needed, then night and day, summer and winter, there 
was such a movement as prevented solidification. He was ex- 
ceedingly gratified to get such a friendly criticism from a Gas 
Engineer of the experience of Mr. Warner. He might explain, 
as it was, perhaps, not altogether apparent from his paper, the 
reason why the box-girder was introduced to support the pipe 
and the stuffing-boxes were placed at each end. The lines of 
railway were not passenger but colliery lines, and just beyond 
the bridge there was a very steep incline. He anticipated that 
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there would be, and there certainly would be, engines standing 
below the bridge getting up steam to take them up the incline ; and 
in this case there .would be cinders, or at least very hot vapours, 
playing against the bridge. So it was necessary to take elabo- 
rate precautions against explosion in the event of gas escaping. 
Mr. Bower had asked about the loss of illuminating power in gas 
transmitted long distances. Well, unfortunately, any knowledge 
he had on the subject was only theoretical. He had written to 
various people on the subject, and he thought the replies he 
received all went to show that in using small pipes, on account 
of surface friction, there was loss of illuminating power; but 
the experience was that, in employing large pipes, it was very 
difficult to detect any depreciation. He was grateful to Mr. 
Bower for his warning as to electrical connections ; but a perusal 
of his paper would show that he did not place any great reliance 
upon them. In the first place, a man was there to look after 
them ; but, in the event of his dozing or going to sleep, the ringing 
would warn him. So he really kept up these things as a second 
string. Mr. Bower raised the very important question as to 
whether gas companies had power to lay pipes other than gas- 
pipes in the streets. It had been suggested to him that the best 
way to solve the problem would be to lay them first and then to 
argue the point. No such powers were given in the Newcastle 
Acts, and he very much questioned whether the General Gas 
Acts gave the power ; but the City Engineer had granted him 
the permission he had asked for. As to the bye-passing of the 
distributing-box, he could do that, in the event of the box 
being blown up, because he had provided against it by con- 
necting the mains from the works to the mains in the streets. 
He had also tried to prevent the necessity for bye-passing by 
putting in a very strong box. It lay upon a heavy foundation ; 
and he did pot think that, in his time at all events, the box 
would break down — at least he sincerely hoped it would not. 
He begged to thank the members for their kind remarks. 



Mr. Ernest F. Hooper (Sunderland), an associate member, 
then read the following paper : — 

COAL TAR AND THE PREPARATION OF ITS PRODUCTS. 

The notes which I have the honour to bring before you to-day, 
with your permission, I will divide into three sections— firstly, 
a brief historical summary of coal tar ; secondly, coal tar and 
its constituents; and, thirdly, how its products are prepared. 

The history of the manufacture of coal-tar products is con- 
temporaneous, as a whole, with its sister craft the gas lighting 
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indittffy. It would appear, however, accocding to Dr. K. Loogey 
oC the Zurich Poi3rtechiuciiin, in his mcMraaiental wotIe oo tar 
di s til la t ion, that the heavy tarry bodies piodaoed on halting 
coal with a limited supply of air, were noticed and brought into 
ose long before the pioneer of coal gas — ^William Mordoch — 
devised means for osing the gas as an illominant. 

The coal tar obtained in the manofactare of coke similar in 
character to that produced in a gas-retort, was investigated in 
the latter part of the seventeenth century by J. J. Becher, who 
recommended its use for preserving wood or ropes. Clayton, in 
1738, dealt with coal by destructive distillation, and gave notes 
as to the production of inflammable gases, coke, and tarry bodies; 
Both men were undoubtedly leading up to the now historical 
work of the gas pioneers who first put the manufacture of coal 
gas as an illnminant on a practical basts. 

In the earlier stages of our allied industries, two facts stood 
out at once requiring immediate attention — firstly, that the coal 
gas must be purified from tarry bodies very considerably before 
use as an ordinary illnminant ; and, secondly, that coal tar thus 
obtained mast in some way be manipulated or altered before its 
qualities as a paint or preservative could be widely used (coal 
tar being at this time of no commercial value whatever). Hence 
at the end of the eighteenth century, and synchronically with 
the first public use of coal gas, steps were taken to boil the tar — 
firstly, in open vessels, and later on in closed boilers — to free it 
from its then unknown and undesirable acrid and spirituous con- 
stituents, which rendered it difficult to use and ill-adapted as a 
varnish or paint. 

Between 1768 and 1838, it became apparent to engineers who 
were using large quantities of timber for constructive purposes, 
and in the later years when sleepers for the railroad permaneot 
ways were required, that some measure must be adopted to 
protect the timber from atmospheric change, the ravages of 
insects, and general deterioration. With this object in view, 
numbers of patents were taken out to attain the result ; among 
the most important being the following : Kyan, who early in the 
eighteenth century introduced the injection of mercuric chloride 
(corrosive sublimate). Boucherie, in 1767, patented injection of 
copper sulphate. Sir William Burnett, in 1815, patented injection 
of chloride of zinc. Paine later on used an injection of ferrous 
sulphate and sulphate of barium. Betbell, in 1838, introduced 
the injection of heavy tar oils. The latter system is practically 
the sole survivor of the various processes devised, and one in 
very extensive use at the present time. 
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A moDograph of great interest has been written on the subject 
of " Creosoting: Its History and Application," by my late chief, 
Mr. S. B. Boulton, of the firm of Messrs. Burt, Boulton, and 
Haywood. The paper was read before the Institution of Civil 
Engineers, and appears in Vol. 78 (1883-4) of the " Proceedings " 
of that Society. 

The whole question of timber preservation by coal-tar oils is 
one of great importance to engineers ; and of the practical value 
of this process there cannot be two opinions. But, strangely 
enough, the theoretical views relative to the usefulness of the 
constituent bodies are exceedingly divergent ; and tar distillers 
nowadays have to be prepared to fulfil a great variety of speci- 
fications. 

During the earlier years of this century, many eminent chemists 
made the study of coal tar and products a matter of special 
research. Benzene was first eliminated from tar in 1845, by A. 
von Hoffman. Charles Mansfield first prepared it in quantity in 
Hoffman's laboratory ; this hydrocarbon having been prepared 
by Faraday in 1825, and Mitscherlich in 1833, from other sources. 
Toluene was first prepared from resin gas residues by Mitscher- 
lich, in 1838, and proved to be a constituent of coal tar by 
Mansfield in 1848. Xylene was discovered by Cahours in 
wood naphtha, and eliminated from coal tar. by Ritthausen 
and Church. Fittig, in 1869, proved that it consisted of certain 
isomeric bodies ; and Jacobsen, in 1877, isolated the three xylenes. 
Naphthalene was first discovered by Garden, in 1820. Anthra- 
cene was discovered by Dumas and Laurent in 1832, and prepared 
by Fritsche from coal tar in 1857. Phenol (carbolic acid) was 
discovered in 1834 by Runge ; and its preparation from coal tar 
engaged the attention of many eminent men of science about 
that time. 

Aniline, the parent of the coal-tar dyes, was artificially pre- 
pared by Unverdorben in 1826, and discovered as a coal-tar 
constituent by Runge in 1834. The aniline, as such, in crude 
coal tar, however, was never found in sufficient quantities for 
commercial use. [In experiments I have recently had occasion 
to make, I have obtained, after repeated fractionations of heavy 
coal-tar bases, a complex body containing as much as 30 per 
cent, of pure aniline.] Runge first obtained briUiant colouring 
matters by the action of chloride of lime (calcium hypochlorite) 
on aniline ; but it was left to the eminent chemist Dr. W. H. 
Perkin, who is happily still with us, to prepare in 1856 for the 
first time coal-tar colours of the aniline (mauveine) series on a 
large scale. 
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In 1859, Verqain prepared aniline red in quantity. Aniline 
black, Lightfoot discovered in 1863. Graebe and Liebermann 
synthesized alizarine from anthracene in 1868. Eosin dyes 
were prepared by Baeyer in 1874; and since then azo dyes, 
benzidene dyes, and diazo dyes have been produced. In 1880, 
Baeyer had so far advanced with his work on artificial indigo 
that the Badische Anilin und Soda Fabrik put on the market a 
prodact from which artificial indigo could be produced on the 
fibre. 

From the year i860 onwards, it may be considered that the 
manufacture of coal-tar products raised itself into a distinctly 
scientific industry ; and at the present time we may claim that 
for itself and its dependent industries no form of applied 
engineering or chemical skill is too intricate or delicate to 
prepare and build up the thousand -and -one colours, drugs, per- 
fumes, and other bodies of general usefulness, emanating from 
this almost supernatural bye-product. 

Of late years, owing to the demand for particular types of 
bodies, tar distillers have had to devise methods and plant for 
preparing several bodies in a high state of purity ; chief among 
these being benzene, toluene, the xylenes, phenol, cresol, pyri- 
dine, naphthalene, and anthracene — the latter being produced 
to contain a minimum of 30 per cent, pure anthracene. 

Having dealt in brief with the general history of coal tar, we 
will turn our attention to the body itself. At the present time, 
the annual make of coal tar throughout Great Britain, from 
obtainable statistics, seems to point to a figure of between 800,000 
and 900,000 tons ; and from the value of products at the present 
time, we seem to have reached the point where the supply is in 
excess of the demand. 

High heats are undoubtedly the order of the day. Conse- 
quently, the hydrocarbons of the methane (paraffin) series, of 
which methane (CH4) is the simplest type, as far as my informa- 
tion goes, are practically unknown in ordinary coal tars; the 
high heats producing almost exclusively the hydrocarbon com- 
pounds rich in carbon — i.e.^ the aromatic or benzene series. 
The molecular condensation as the temperature increases 
carrying with it the separation of hydrogen, higher bodies still 
of the naphthalene, phenanthrene, and anthracene types are 
produced ; the oxygen assisting in the formation of the phenol 
(carbolic acid) series. A high or low ratio of heat in the retort 
consequently means a considerable difference in the actual 
analytical contents of the tar relative to its products; the ten- 
dency of late years being to produce a larger quantity of gas 
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and denser tars— the latter being almost at times comparable to 
pitch itself. 

I have endeavoured to trace the specific gravity of tars in the 
earlier days, probably aboat the time of cast-iron retorts ; bat 
with little success. It seems, however, that with the use of the 
iron retorts about 6000 to 6500 cubic feet of gas would be pro- 
duced from one ton of Newcastle gas coal. Mr. L. T. Wright 
some time since gave a series of figures showing that, on this 
basis, the specific gravity of the tar would be about zo68. Later 
on, with clay retorts and higher temperatures, the specific 
gravity of the tar rose to 1 120-1 150. I find also that the specific 
gravity of tars produced in 1882 averaged firom 1 175 to 121 5 ; in 
1888, the specific gravity rose to an average of 1205 ; and at the 
present time the average tar will vary from 1220- 1240. These 
data point to the fact that more pitch and free carbon are included 
in the tar year by year, and less oil and lighter products. 

An analysis of tars of different gravities may here prove 
interesting; and they are given in the following table. The 
first, second, and fourth analyses are taken from Mr. Lewis 
Thompson Wright's figures; the third is an average tar as 
at the present time. 

specific gravity. zo86. 1x40. 1200-1230. 1206. 

Crude naphtha. 9*17 per cent. 3*73 per cent. 1*5 per cent. I'oo per cent. 

Light oil . . W50 „ 4*47 »♦ i'3 »• 0*57 „ 

Creosote . . 26*45 „ 27*29 „ I4'5 .. I9'44 d 

Anthracene oil. 20*32 „ x8'X3 „ 160 „ 12*28 „ 

Pitch . . . 28*89 „ 41*80 „ 6o'o „ 64*08 „ 
Cubic feet of coal 

gas per ton . . 6600 . . 8900 • . 10,000 . . 11,700 

From a communication made by Mr. Irwin to the Manchester 
Section of the Society of Chemical Industry, in February of this 
year, this assumption is confirmed ; as he shows, firstly, that 
higher temperatures mean less benzene, phenol, and xylene, and 
more naphthalene and pitch — anthracene remaining fairly con- 
stant. He also emphasizes the high value of benzene as an 
enricher, though, as he points out, in the test as shown by the 
argand burner — now practically out of use by the public — the 
figures are less favourable to this enricher than with other 
burners. I believe it is generally assumed by gas engineers that 
benzol at or below is. per gallon is unequalled as an enricher, 
and solvent for naphthalene, by any other body. As it is con- 
siderably below this figure now, and likely for the future to 
remain so, owing to large production, this matter is worthy of 
close attention at the present time. 

K 
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The whole question of the enrichment of coal gas for illnmina- 
ting purposes, and dissolving naphthalene in the mains, has 
been ably dealt with by Dr. P. Eitner before the Mid-Rhenish 
Association of Gas and Water Engineers. An abstract of the 
paper appears in the Journal of Gas Lighting for Feb. 21, 1899, 
and is worthy of close perusal* He adduces proof that the 
benzene homologues stand at present far above other solvents 
in value ratio, and that the xylene bodies show the best results 
of this particular series. 

Up to the present time, as far as I can ascertain, there are 
about 150 to 200 bodies of different identity actually present in 
coal tar. Still, undoubtedly many more are eidstent ; but they 
have not yet been isolated in a state of sufficient chemical purity 
to warrant their inclusion in authoritative lists. Many are 
gaseous, more are liquid, and a large number are solids at 
ordinary temperatures. The majority, when chemically pure, 
are white; the oils, water white; and the solids, crystalline 
bodies. I have the pleasure of showing you some of the better 
known bodies prepared in a high degree of purity. Some of the 
more important are given in the following table : — 



Name. 


Type. 


Boiling- Point. 


Specific Gravity 
at 0°. 


Formnla. 


Benzene . . . 


Liquid 


80-50 


•899 


CeHe 


Toluene . . . 


II 


III'OO 


•882 


C7H8 


Xylene ortho . . 


ii 


142-50 


■756 at I4*C. 


CsHio 


„ meta . . 


II 


139*80 


•878 


tf 


„ para . . 


Solid 


138-00 


•862 at I9'5°C. 


• > 


Naphthalene . . 


II 


218-20 


I -145 at 4«C. 


CioHg 


Acenaphthene 


M 


265-75 


1*03 


CioHiQ 


Anthracene . . 


II 


360*00 


1-38 


C14H10 


Phenanthrene 


• > 


340 00 




C14H10 


Pyrene .... 


• 1 


over 360-00 




CieHio 


Cbrysene . . . 


*• 


436 00 




CigHia 


Phenol .... 


• 1 


182-00 


1089 


CeHjOH 


Cresol .... 


Liquid 


180-210 




CvHbO 


Benzoic acid . . 


Solid 


249-20 


1*201 ati4°C. 


CvHejOa 


Aniline . . . 


Liquid 


182-00 


1026 


CgHyN 


Pyridine . . . 


1) 


116-70 


*986 


CfiHgN 



Professor Dewar, of the Royal Institution, informs me that he 
has succeeded in solidifying all the hydrocarbons of the benzene 
series that have come under his notice up to the present time ; 
and it will be of great interest to learn their freezing-points. 

The Preparation of Coal-Tar Products. 

Having dealt briefly with the history, types, and constituents 
of the above, I will now explain the general method by which 
the crude tar is converted into the various products from which 
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snbsidiary industries prepare their own specialities for trade 
purposes. In a large tar-works, the crude tar as it arrives^ 
either by pipe, barge, railway-tank, or barrel, is emptied into a 
large reservoir constructed either of iron or cement. This in- 
duces a blending of the various grades of tar, making a fairly 
average product to pass into the stills. The larger this store- 
tank is the better, as it allows a greater quantity of supernatant 
ammoniacal liquor to settle on the surface, to be drawn off for 
use in the sulphate plant. The total ammoniacal liquor held 
by the tar in suspension, including the liquor from the stills and 
tar-heaters, amounts to about 5 per cent, of the tar with an 
average test of 4® to 5* Twaddel. 

The crude tar to be dealt with day by day is then pumped into 
a smaller tank or boiler, heated internally by hot-air or steam 
pipes. The tar is raised to such a temperature that most of the 
remaining liquor will separate and rise to the surface by reason 
of its lighter specific gravity, but not to such a temperature that 
any of the lighter bodies will distil o£f or escape. From thence 
the hot tar is led into iron stills, each of which will generally 
contain 10 to 15 tons of tar, equivalent in measure to 2000 to 
3000 gallons. The usual design of a still is an upright cylindri- 
cal iron or steel shell, built with a convex top and a concave 
bottom. A cast-iron still head-piece for collecting and con- 
densing the distillate is fixed on the top, conducting the distillate 
to the worm. At the back is a run-o£f pipe for the pitch. Most 
stills are fitted with some method of internal agitation, and also 
steam-pipes with jets, to assist in driving over the heavier oils, 
and to prevent the pitch coking on the bottom plates ; the agita- 
tion being continuous from the time the fires are lighted till the 
pitch has been run off into the coolers. The fires are lighted 
when the stills are full to the requisite level, and, of course, after 
steam has been blown through the still and worm to test that the 
pipes and connections are quite free and clear from obstruc- 
tions. About an hour-and-a-half after the fires are lighted the 
contents of the still are raised to the point of ebaiUtion, and the 
crude naphtha and ammoniacal liquor begin to distil over. At 
this stage, a large quantity of cold water must be passed through 
the condensers to cool the worm, and allow the light bodies to 
become condensed sufficiently at the receiving chambers to pre- 
vent loss by evaporation. A considerable quantity of gas is 
evolved from the tar at this period — no doubt owing to decom- 
position occurring. 

The first fraction is usually termed 30 per cent, crude naphtha, 
and tests 30 per cent, by distillation at 120'' C. This first fraction 

K2 
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will include the following bodies : Benzene, aboat 40 per cent., 
tolnene, 12 per cent, and xylene, and in small proportions thio- 
pheno, pyridine bases, carbon-bi-sulpbide and phenolic bodies. 
The specific gravity of this fraction will be about 900 to 920. 
About from three to four hours suffices to collect this distillate. 
The second fraction — No. 2 naphtha — ^is generally collected by 
measure, 100 to 120 gallons for a 3000-gallon still. This will 
contain small quantities of benzene, toluenej xylene, and their 
higher homologues, much naphthalene, and more phenolic bodies 
than the first running. It has specific gravity about 950 to 1000. 
This distillate will run for two to three hours. „The naphtha will 
be redistilled in a naphtha still fitted with a fimall condensing 
tower, and the lighter distillate obtained run to the 30 per cent, 
crude naphtha ; and the higher boiling point and remaining oils 
will be washed, to extract the phenolic and basic bodies. 

Leaving the tar department the light crude naphtha fraction 
will be sent to the benzol-house, where these oils are washed^ 
firstly with water, to free them from ammoniacsA impurities ; then 
with sulphuric acid to extract the basic bodies, as sulphates ; 
and, lastly, with caustic lye or lime, to obtain the phenols, as 
sodium or calcium phenates. The basic and phenolic bodies are 
then dealt with in their respective departments. The naphtha 
is further treated with sulphuric acid, water, and ' soda lye, and 
then run to the benzol still~a wrought-iron or steel boiler, with 
a high condensing tower on the same fractionating principle, as 
the Savalle, Coupler, or Siemens columns, used for the fractiona- 
tion of alcohol and such-like bodies. The distillate here will 
then yield 90 per cent, benzol — 90 per cent, distilling at 100® C. 
— and besides this lower fractions (i.^., toluol and solvent). 

The next fraction collected is termed the carbolic oil run ; the 
specific gravity reaching a little over 1000. It contains a small 
quantity of heavier naphtha, much naphthaleile and other solid 
bodies, and about 5 per cent, of phenol crystallizing at 60" Fahr. ; 
pure carbolic acid crystallizing at about 42** C, or 107°^ Fahr. 
This fraction of about 150 gallons will take about an hour to run 
from the tar-still. The carbolic oil is mixed with the heavier 
naphtha already mentioned from the No. 2 naphtha, and washed 
in the carbolic plant, with caustic lye, to collect the tar acids 
contained in the form of phenates. This body is then treated 
with sulphuric, hydrochloric, or carbonic acid— theJatter as gas, 
the former as solutions — and decomposed inta the sodium salts 
of the respective acids, and the bodies of which phenol is the 
most important. The remaining oil is then generally distilled 
by itself, and the lighter fractions retained for heavy naphtha ; 
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the residue being run to creosote. Tliese fractions, as well as the 
next in order, crebsote, are always being altered slightly in treat- 
ment, according to the commercial value of the products con- 
tained thereih. 

The creosote fraction contains large quantities of naphthalene 
and the methyl-naphthalenes, and smaller quantities of the cresols 
and heavier basic bodies, mostly higher in the series than 
lutidine, which lias a boiling point of 140"* to 150* C. This 
portion of the distillate is allowed to cool in large open tanks. 
The liquid bodies are drained off, and employed for creosoting 
purposes, and also for use in " Wells " or ** Lucigen '* lamps. 
The naphthalene is then dug out in the form of a yellowish 
semi-crystalline mass, like raw sugar in appearance, which is 
then bagged, and pressed in hydraulic presses, or dried in a 
centrifugal mkchine. This semi-refined naphthalene is then put 
into a large . lead-lined tank, melted, and agitated alternately 
with sulphuric acid and oxidizing agents—such as Weldon Mud 
or the bichromates— then with water, and lastly with a caustic 
lye. From thence it is charged into a naphthalene still, and the 
pure naphthalene distilled by fire into suitable receptacles. 
Further treati^ent for the preparation of nitro-naphthalene and 
naphthols — the former being largely employed in explosives of 
a smokeless Character, and the latter used as the base of the 
naphthol colours — are carried out at some works. Crude 
naphthalene is also largely used by lamp-black manufacturers, 
for the proditction of Carbon black for printing inks. 

The running of this fraction takes about an hour; and when a 
sample on cooling sets to a buttery non-crystalline solid, distinct 
as from a crisp non-greasy body, the last fraction— anthracene 
oil — commences to run. At that point the fires are allowed to 
slacken, and dteam at about 40 lbs. pressure is injected into the 
stills. The anthracene fraction takes some five hours to distil 
over. The distillate has a greenish colour, and a density of over 
1050 ; and on cooling deposits an orange yellow crystalline mass 
of crude anthradene. This oily paste is passed through filter 
presses, and eithier bagged and pressed in hydraulic presses and 
ground, or dried by centrifugal means ; and the dry crystals are 
then ready for export, providing they contain not less than 
30 per cent, of pure anthracene by Meister, Lucius, and Briining's 
test. Otherwise the poorer salts are washed with naphtha 
or creosote, to bring them up to the right standard of purity. 
The heavy oils are re-filtered, and are then ready for export for 
grease-making purposes. The anthracene is well known as the 
base from which artificial alizarine colours are all prepared. 
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The residue left in tlie still amouDts to from 55 to 60 per cent, 
of the tar distUled, and is known as^ pitch. It is ran off into 
air-tight coolers at the back of the still ; this precaution being 
necessary owing to the fact that the pitch as run off from the 
still has such a high temperature that it would very probably 
ignite if brought at once into contact with the atmosphere. In 
these coolers, oil is added to make the pitch of the required con- 
sistency. From the pitch coolers, the pitch is run into large 
beds lined with cement, wood, or duff coal, on which each day's 
make is run, raising the bed from ^ inch to 3 inches per diem. 
An alternate plan is to run the pitch into iron pans, from which 
each day the solid pitch is hacked out and stacked ready for use 
in various directions, as an agglomerant for patent fuel, for road 
grouting, the manufacture of black varnishes, asphalte, &c. 

The notes which this paper contains, I should here mention, 
deal entirely with tar such as is produced from gas coal won in 
the North-Eastern district. The tar as obtained from Scotch, 
West Country, or Midland coal is altogether of a different char, 
acter to that which I have described to-day ; and I believe it 
would be of great interest to all of us if, on some occasion in 
the near future, a member of one of our Western Associations 
would favour our society with a brief rSsumS of results, methods, 
and statistics relative to the West Country or Midland tars. 

Discussiott. 

The President said he was sure they were all extremely 
indebted to Mr. Hooper for his paper, which he had no doubt 
would form a classic they could dip into whenever they required 
to do so. The subject of tar distillation was very near to their 
particular work ; and, in any case, they were supposed to know 
all about it. If at any time some of them should happen to have 
forgotten what they had once known upon the subject, they would 
be able to refresh their memories from the paper. 

Mr. W. Hardie, jun. (Tynemouth), said that he was sure they 
were all very much indebted to Mr. Hooper for coming before 
them with this valuable paper. It was not one which they 
would be able to criticize much ; but it contained a great deal of 
matter of a sort which from time to time they wished to have, so 
as to be able to refer to it. It gave them much valuable infor- 
mation as to the progress which the coal-tar trade had made. 
Mr. Hooper dropped a remark about benzol ; and he would like 
to state that for eighteen months or more this subject had some- 
what interested him, because he had been using benzol, and 
nothing else, as an enricher. He quite agreed with Mr. Hooper 
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that, at present prices, nothing coald compare with benzol for 
enrichment. Another point he would, like to mention was that 
ga3 enriched with benzol told more favoarably in a flat-flame 
bi^rner than la an argand. This was much to the benefit of the 
consumer* because gas was invariably tested for illuminating 
requirements in an argand burner, and it was burned by the 
consumer in a flat-flame burner. The consumer therefore had 
the advantage of the diflerence. He wished to ask Mr. Hooper if 
he considered that a very small proportion of benzene vapour, 
when put into coal gas, was permanent — he meant, would it 
carry its enriching power right from the works to the consumer ? 
He had this subject before him just now ; and there certainly 
was no one better qualified than Mr. Hooper to give them the 
information. 

Mr. Hooper said he was pleased that his paper had not been 
quite so freely criticized as, perhaps, Mr. Gibb's ; though the 
superiority of Mr. Gibb*s paper was manifest. With reference 
to the question of benzol (benzol being, whether the gas were 
enriched or not, a very large constituent of coal gas) in the aiding 
of its illuminating power, there was no question that benzene 
was absorbed more readily by coal gas than probably any 
other enricher— and naturally so, because it was one of its own 
kind, one of its own kith and kin. If they took other types of oils 
— ^such as the paraffin — they would almost always find that the 
relationship led to association under every physical condition. 
Coal gas had been undoubtedly proved to absorb, and to hold, 
benzene very much more easily than any other body. Benzene, 
too, had, he believed, been entirely proved to be a far more per- 
manent gas, in coal gas, than any other agent used as an en- 
richer. It was somewhat difficult, perhaps, to speak of per- 
manent gas, because practically every gas had now been liquefied 
or solidified. But they could induce coal gas to absorb an 
enormous quantity of benzene — far more than was necessary, in 
any way, for iUuminating under ordinary conditions. But he 
believed he was right in sa3dng that coal gas held benzene to a 
very large extent ; and once having added benzene to coal gas, 
as an enricher, or as the solvent of naphthalene, they never 
got the whole percentage which had been added — should he 
say — ^let down in their mains in the form of a liquid. The 
benzene did not liquefy again in the mains ; but he wanted them 
to know this fact, which he believed to be on all-fours with the 
fact that in the case of coal gas travelling long distances in small 
pipes, there was a diminution of lighting power, so there might 
be with benzene. He believed that this was doe to the fact that 
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benzene was, like other Ulaminating bodies in the gas, precipi- 
tated in the form of, perhaps, fine vaponr or dew, on the sides 
of the gas-mains. In this way it was andoabtedly a solvent of 
naphthalene ; bnt at the same time gas enriched with benzene 
would hold benzene to any point, ap to a certain percentage. 



Vote of Thanks. 

Mr. W. Ford (Stockton) asked the meeting to accord, in the 
most unanimous and cordial manner, their heartiest thanks to 
Mr. Gibb and Mr. Hooper for their valuable papers. 

The motion was carried nem, con.; and Messrs. Gibb and 
Hooper each briefly acknowledged it. 

Election of Office-Bearers, Etc. 

The President reported that the ballot for the election of 
ofiBce-bearers had resulted as follows : — 

President, — Mr. W. Doig Gibb, of Newcastle. 
Vice-President. — Mr. £. H. Millard, of Durham. 
Auditor. — Mr. Herbert Lees, of Hexham. 
Hon, Secretary. — Mr. J. H. Penney, of South Shields. 

For two vacancies on the Committee, Mr. Matt. Dunn, of 
Goole, was elected, and Messrs. W. Cowley and S. B. Walker, 
of Walker, tied. 

The President gave his casting vote in favour of Mr. Walker, 
who, he said, was the more centrally situated. 

On the motion of Mr. T. Bower, seconded by Mr. J. Whyte 
(Seaham Harbour), the President was thanked for his valuable 
services to the Association during his year of office. 

The President briefly acknowledged the vote, and the pro- 
ceedings closed. 

The members and friends afterwards dined together in the 
County Hotel ; the retiring President taking the chair. 



SOUTHERN ASSOCIATION. 

BZCXTRSION MBETINa, ICAT 18. 

This Meeting was one of the pleasantest and most saccessful 
in the annals of the Association; the programme being an 
inviting one, and the weather favoured its realization. The 
proceedings began with a visit to the works of the Tottenham 
and Edmonton Gas Company; the numerous party being 
conducted over this very businesslike establishment by the 
President, Mr. £. A. Broadberry, who is associated in the 
management with his father, Mr. W. H. H. Broadberry. The 
Chairman of the Company, Mr. Corbet Woodall, and another 
Director, Mr. D. Ford Goddard, M.P., were present at this part of 
the function and at the lunch which followed, to do the honours 
of the district to the members of the Association, The compli- 
ment was highly appreciated ; and the honourable member for 
Ipswich, as an old Gas Manager, seemed delighted to find him- 
self once more in such congenial company. The undertaking 
of the Tottenham and Edmonton Gas Company is a very remark- 
able example of development, corresponding to the enor- 
mous growth of population in the district. The management 
are to be praised for the good order and neatness which have 
been preserved in the works under the trying conditions of some- 
thing like a 20 per cent, annual increase. The large carburetted 
water-gas plant is one of the specialities of these works ; and it 
is difficult to see how the requirements of the district could be 
met if any restriction were placed upon this manufacture. 

After luncheon, which was provided by the hospitality of the 
Directors of the Gas Company, the party left in brakes for the 
Royal Small Arms Factory at Enfield, where the art and 
mystery of making those deadly weapons which have carried 
the British flag so far was duly admired. It was a most absorb- 
ing, but *' headachy ** place. From here the brakes conveyed 
the party through pleasant ways to the Royal Forest Hotel, 
Chingford, for tea. Subsequently a little formal business was 
transacted. It consisted of the election to membership of the 
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Association of Mr. J. H. Brown, of Ilford, and Mr. W. Wyver, ot 
Whitstable. This being the first meeting of the Association 
after the lamented death of Mr. Frank Livesey (on May 3, 1899), 
whose interest in the organization was anfailing, a vote of con- 
dolence with the bereaved family was passied. The party then 
separated, mostly returning to London by an early train ; and 
so concladed a well-filled and happy day. 



The Secretary of the Tottenham and Edmonton Gas Company 
(Mr. James Randall) circalated among the members the following 
statement in regard to the prepayment system in vogue in their 
district : — 

Average Cost of Fitting Up each House for the Supply of Gas by the 

Prepayment Meter System, 

I -inch wrought-iron service-pipe from main to meter laid by 
Company's own men, including i-inch brass main tap, 
cap, and lining and fixing inlet only of meter .... ^o 18 o 

Contract with gas-fitters for supplying g-inch, i-inch, and 
i-inch wrought-iron piping, and fixing same for five lights 
and boiling-burner iio 

Fittings supplied by Company : Two brackets, 2-light pen- 
dant (brass), one iron do., and one boiling-burner, net 
cost o 17 o 

3-light automatic dry gas-meter, net cost. ...... 240 



Total ....... j^5 o o 

The expenditure to the 31st of December, 1898, for providing 
and fixing piping, gas-fittings, and boiling-rings, fitted in con- 
sumers* houses supplied by the automatic gas-meter system, 
including experimental free gas cooking-stoves (£y6 3s. 8d.) was 
;f 12,327 los. I id. This amount has been transferred from 
capital (fixed plant account) to a separate account, and will be a 
charge, by instalments, against revenue as opportunity occurs. 
In addition to the amount charged for the ordinary repair of 
gas-meters, 5 per cent, is allowed for depreciation. 
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MIDLAND ASSOCIATION. 

EXCURSION MEETINa. MAY 31. 

The members of this Association visited their President (Mr. 
J. S. Reeves) at Bilston on the above-named day. Glorious sum- 
mer weather and the long friendship which has existed between 
Mr. Reeves and many of the members were no doubt the two 
factors which had most influence in bringing together the fine 
muster which was to be seen in front of the High- Level Station 
at Wolverhampton just before noon. From thence, brakes con- 
veyed, without delay, the party to the Bilston Gas- Works, where 
they received in the Board-room a cordial welcome at the 
hands of the President and three of his Directors — Mr. Harold 
Holcroft (son of the Chairman), Mr. J. W. Hall, and Alderman 
J. Annan, an old member of the Association, and former Engi- 
neer of the Wolverhampton Gas Company's works. Light 
refreshments, kindly provided by the President, were disposed 
of with just appreciation ; and then the members prepared to 
inspect the works. 

Before leaving, the President took the opportunity of making 
his visitors acquainted with some important work he had in 
progress, in order to bring his retort-house arrangements up to 
date, by reading the following account of it : The alterations 
and additions arranged for consist of the removal of the 
railway sidings from the inner to the outer sides of the coal- 
stores, the setting back of the columns supporting the roofs 
of the retort-house and coal-stores, and the erection of eight 
additional steel box-girders extending from the coal-store 
walls to the main girders of the roofs. Also the construction 
underground of engine-houses, the walls of which will be lined 
with white glazed bricks, the supply of two lo-horse power 
steam-engines, two coal-breakers, each fitted with two sets of 
steel claws, and two elevators, provided with Hunt's patent 
roller link chains and 12-inch buckets. There will also be a 
conveyor extending across the retort-stack, with gearing so 
arranged that the conveyor can be driven as desired from the 
head of either elevator. The present roof of the retort-house 
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not being sufficiently higli to admit of elevators and conveyors, 
a portion of it will be cat away and a new roof erected in lien 
of it. Two sets of West's manual charging-machines will be 
provided, with coal-hoppers carried by travelling trolleys. The 
power to raise and adjust these hoppers will be obtained by 
rope gearing from the heads of the coal-elevators. There will 
also be a fixed storage hopper on each side of the house, from 
which the travelling hoppers will be fed as they pass under. 
The charging and drawing machines will travel along rails in 
front of the retort-benches ; but a slight curve in the rails will 
be necessary to meet the varying line of the retort-benches. 
The coke will be drawn from the retorts into waggons as at 
present, and be run underneath water-tanks, where it will be 
quenched. West's Gas Improvement Company have the contract 
for the alterations to the roofs and the supply of the machinery. 
The brickwork and alterations to the railway sidings are being 
carried out by the Gas Company, under the direction of their 
Manager. 

After the reading of the foregoing, the members rambled 
through the works. They inspected the site of the additions so 
succinctly described; and saw something of what the President 
was able to accomplish with his Klonne furnaces, as modified 
by Mr. R. O. Paterson, of Cheltenham. It was also seen that 
Mr. Reeves is not a believer in hydraulic mains— his judgment 
in this matter being based on a six years' experience. These and 
other interesting features of the works were minutely investigated 
and ultimately praised. As to the nature of some of them, more 
may be learnt by a perusal of the address delivered by the 
President at the annual meeting in March {ante, p. 44). 

Again mounting the conveyances, the members had a very 
agreeable drive, for the most part through beautifully green and 
well-wooded scenery to the Wombourn water-pumping station 
of the Bilston District Council ; and a very interesting visit it 
proved to be. They were received there by the Engineer, 
Mr. C. L. N. Wilson, Assoc.M.Inst.C.E., who gave them most 
courteous attention. The station is very prettily situated, and 
consists of a noble castle-like, red (Ruabon) pressed-brick 
building, with HoUington stone dressing, window heads, &c. 
It is divided into area and pump room, engine-house, well- 
house, and a small fitting-shop, boiler-house, and coal-store. 
The stack, which is also of red Ruabon bricks, is 90 feet high. 
There are two engines of the vertical triple-expansion type, and 
surface condensing, with three force-pumps placed directly 
underneath the crank-shaft, and two well pumps driven from a pin 
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io a dve at the eod of tbe cnuik-riiafi, coonecCed widi ftpitnuoi 
of pilch pine to a pak of rocknif; bobs placed over the well; the 
pompe bciD|( aboot 140 feet firom the seifue of the vdL The 
woiis were cVggnfd by Mr. Baldwin fjitham, and were earned 
oot with Mr. WOaon as Resident Engmeer. The total amount 
spent on the undertaking bf tiie end of the year 1898 was about 
£6ifioo; bat of this £\^7S^ was paid to the Wolverhampton 
Corporstion lor their ci|^tofsapi4yinBilston and Coseley. The 
town was first supplied firom the works on Joly 2« 1896 ; hot they 
were not fonnaOy opened ontil twdve montltt later. 

The retom drive was a thorooghly enjoyable one; and it ended 
at the Victoria Hotel* Wolveriiampton, where the D ir e cto r s of 
the Bilston Gas Company entertained the members to loncheoo. 
The Chairman of the Company (Mr. Thomas Holcrofl. J. P.) 
presided; and he was sn ppor te d on the left by the three co- 
Directors already named, and on the right by the Pierident and 
the Honorary Secretary of the Association (Mr. C. Meiklejohn). 
There was a short toast-list, in the coarse of which the Chair- 
man related a little anecdote of some historical interest to gas 
engbieers. He said that, aiien Na^ioleon shot ap the -Rossian 
ports, the difficulty cropped up as to how tar was to be obtained 
in this country. At that time a dab existed known as the Lunar 
Club ; consisting of James Watt, Boolton, Murdoch, Dr. Priest- 
man, and others. The question of the supply of tar came before 
the members. Among them was John WiUdnson, and he was 
one of the cleverest of the lot, although he had not since come 
so prominently before the book world. It was he who de- 
veloped the manufacture of iron in the district. The result of 
these men laying their heads together was that they (this was 
about 1806) came to the conclusion that they could get the tar 
they wanted from coal ; and the place where they started to distil 
coal for the purpose was in Bilston. It was even now called the 
Tar Oven. They filled the ovens with coal ; and in distilling 
it they necessarily produced gas, which they let out at the 
top of the ovens. When the gas fired, it, of course, created a 
considerable light in the neighbourhood. Murdoch being one 
of the members, there was no doubt, said Mr. Holcroft, that it 
was this circumstance that led to the manufacture of coal gas. 
The little narrative of the Chairman's was much appreciated. 
On behalf of the Association, Mr. Paterson acknowledged the 
hospitality which the Directors had shown throughout the day. 



MANCHESTER INSTITUTION. 

XXCUBSION MISSTING. MAY 3. 

The Spring Excursion of the Institution was to Kendal ; and 
althoagh the town is almost at the extreme northern border of 
the extensive district covered by the rules of the Society, there was 
an unusually large turn-out of members. On arrival at Kendal, 
the members were met by the President (Mr. R. G. Shadbolt, of 
Grantham) and Mr. T. N. Ritson, the Engineer of the Kendal 
Corporation Gas and Water Works, and were at once driven to 
the Town Hall, where they were entertained at luncheon by the 
Mayor and Corporation. The Chairman of the Gas Committee 
(Mr. Alderman Monkhouse) presided ; and he was ably sup- 
ported by the Mayor, the Deputy- Mayor, and several other 
members of the Corporation. The courtesy thus shown to 
the Institution was cordially acknowledged by Mr. Thomas 
Newbigging, to whom was entrusted the subsequent toast of 
" Success to the Borough of Kendal.'* 

Before leaving the Town Hall, the only formal business which 
is ever transacted at these excarsion meetings was speedily 
got through. The Hon. Secretary (Mr. S. S. Mellor, of North- 
wich) read the minutes of the previous meeting ; and they were 
confirmed. Thereafter, three new members were duly elected 
— Mr. Frank Barrett, of Ramsbottom, Mr* James Crook, of 
Kirkham, and Mr. Charles Potts, of Hyde. 

Resuming their seats in the brakes, the members were driven 
to the gas-works, and an interesting half hour was spent in an 
inspection of the plant and machinery there— all fully described 
in a paper Mr. Ritson had thoughtfully prepared and had dis- 
tributed earlier in the day (see next page). A still longer drive 
through lovely sylvan scenery brought the party to the new Fisher 
Tarn reservoir of the Kendal Water- Works, the main features of 
which (also described by Mr. Ritson in his paper) were closely 
scrutinized by the members. On returning to the Town Hall, tea 
was served ; and after further acknowledgment of the obligation 
under which the Institution had been placed by the Corporation 
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and Mr. Ritson, for the admirable character of the day's pro- 
gramme, the proceedings ended, and the return journey (for those 
who had to leave the district) was made amid expressions of great 
satisfaction at the pleasorable natare of the outing. 



The following is Mr. Ritson's description of 

THE KENDAL CORPORATION GAS AND WATER UNDERTAKING. 

Gentlemen, — First of all I must thank you for the honour yon 
have conferred upon me in selecting the ancient borough of 
Kendal as the place for the One Hundred and Eighteenth 
Quarterly Meeting of our Institution; and, in the second place, 
I wish to accord you a very hearty welcome. Naturally, in a 
medium sized gas-works, such as Kendal, we cannot be expected 
to offer attractions in the shape of mechanical and labour-saving 
appliances, such as many of you are accustomed to, or have had 
the opportunities of seeing at the various large gas undertakings 
you have had the pleasure of inspecting from time to time. I 
trust, however, that what you may see in your tour of inspection 
to-day will be found interesting and acceptable. While we 
cannot boast of large gas and water undertakings, at the same 
time I believe you will find everything modern, and of a pro- 
gressive nature. 

GAS-WORKS. 

The first undertaking for the supply of gas to the borough of 
Kendal was established in 1824, nnder the title of the Kendal 
Gaslight Company. Kendal was first lighted with gas on the 
25th of July, 1825 ! the event being celebrated by general re- 
joicings and a public procession. The capital was ;^6ooo ; and 
for further extensions it was increased to ;^76oo. The works 
were transferred to the Kendal Union Gas and Water Company, 
who promoted a Bill in Parliament, which received the Royal 
Assent on the 26th of June, 1846, ** for the purpose of affording 
a cheaper and better supply of gas light and water to the 
inhabitants of Kendal.*' The capital was then fixed at ;f 30,000, 
with further power to borrow on mortgage or bond up to ;|^io,ooo ; 
and the shares of the old Company were merged in the new 
Company as preferential, and entitled to 7} per cent, per annum 
dividend, with the option of conversion into ordinary shares, 
up to the ist of January, 185 1 (but which was never exercised). 
The undertaking was transferred to the Corporation of Kendal, 
under an Act of Parliament which received the Royal Assent on 
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vthe 20th of July, 1894. This Act authorized the borrowing of 
^£'142,625, divided into the following heads: — 

For the purchase of the gas and water works ;^8o,ooo 

To the old Company, for expenses on account of transfer • 350 
For redeeming the bonds of the old Company .... 5t350 



For providing working capital • « 
For stamping deed of transfer, &c. • 
For further extension of gas-works . 
For further extension of water-works 



4t06o 

440 

21,000 

28,800 



For expenses of Gas and Water Act (amount actually spent) 2,625 



;^142,625 



JV legacy of ;f 30,848 was received from the Executors of the late 
Alderman Bindloss (who was six times Mayor of Kendal) for the 
purpose of future expenditure on extensions and improvements 
of the water- works. This has been spent on the new Fisher 
Tarn reservoir. 

The capital expended on the combined undertakings to 
^March 31, 1899, is as follows : — 

On gas-works ;f6i,904 5 10 

On water-works 75*5 11 9 2 



;^i37,4i5 15 o 



The present gas-works occupy an area of about 2 acres. 
The following table gives the progress of the works, at intervals, 
from 1846 : — 



Year. 



Gas Made. 
Cubic Feet. 



1846 ..... 6,000,000 
1856 ..... 10,134,000 
1866 19,289,500 



a • 



1876 26,106,200 

1886 38,050,400 

X896 51*096,700 

1899 61,541.000 



1846-1853 

X 854-1856 

X857-I864 

1865-X87I 

1872 

I873-I879 

I880-X885 

I886-X887 

x888 

1889-X896 

1897-1899 



Price of Gas per 
1000 Cubic Feet, 
s. d. s. d. 

7 6 
6 

5 



3 
3 

3 



Public lighting 




2 10 



The gross profits of the combined gas and water undertakings 
'have been as follows: 1856, £177^1 ^^^t £M'^^i 1^761 £3057 ; 
x886, ;C3507; 18961 ;£43i3 (charge for first w.c. abolished; also 
half-year's gas-meter rents abolished) ; 1899, ;£'5o6o 19s. yd. (gas 
reduced 3d« per 1000 cubic feet). 

L 
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Retokt-Houscw— The reCoct-hoose is 114 feet Umg, 6o*fBet 
wideband 20 feet faigh to tbe eaves, and k capable o£ ptododns^ 
over I ndllioo cubic feet of gas per day. There are at piejent 
feor settJDgi of retorts boilt on Drake's yjwjator princip le (with 
sobwajs), wfaidi cootain 28 Rtorts« and foor built 00 Hidop's 
regenerator principle (withsabwa|«). containing 2S retorts, with 
pnmnonfor 32. 

Coal-Stoke. — The coal-store, adjoining the canal, is capaMe- 
of accommodating aboot 900 tons of coal; bot an additional 
store is to be erected shortly. 

CosDExsEKs — The condensers consist of six annnlar sted 
tabes, 20 feet hi^ by 2 ft. 8 in. in diaoieter, and are capable of 
dealing with half-a-million cobic feet of gas per day. 

Ekgixe akd Exhaustee House. — In the engine and erhapster 
boose are two combined engines and ezhaosteis by Messrs. G» 
Waller and Co., of London, having a c^Mudty of 20,000 cobic 
feet per boor each. 

BoiLEE-HousE, Boilers, axd Fitting>Shop. — ^The boQer- 
hoose contains two Cornish boilerB, 19 feet long by 5 ft. 6 in. in 
diameter, with gas-fitting shop overiiead. 

Washek.— A Holmes's patent rotaiy washer-scmbber was 
erected in the antomn of 1895, and is capable of dealing with 
half-a-million cubic feet of gas per day. This washer completely 
purifies the gas from ammonia with firom 10 to 12 gallons of 
water per ton of coal carbonized, leaving only 0-3 to 0*5 grain 
of ammonia in the gas at the ootiet. Since this machine was 
erected, the yield of solphate of ammonia has been more than 
doubled. 

ScRUBBEB. — ^The scmbber is 40 feet high by 5 feet in dia* 
meter, filled with wood grids. 

Purifiers. — ^The porifying-honse is 62 ft. 3 in. by 50 feet by 
16 feet to the eaves, and contains six pnrifiers, 16 feet square by 
5 feet deep, built on the overhead principle. These are capable 
of purifying half-a-million cubic feet of gas per day. The oxide 
revivifying shed is underneath ; and the oride is fed into the 
purifiers by elevating machinery. 

Meter-House. — ^This building, with the smith's shop and 
sulphate of ammonia stofe, has recently been re-constructed. 
The meter is capable of dealing with 20,000 cubic feet of gas 
per hour. 

Liquor and Tar Tanks and Pumps. — In addition to the under- 
ground tar and liquor wells, there- are two overhead tanks, 
having a total capacity of 12,000 gallons. 

Governor-House. — ^The governor-house contains two of 
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Wm. Cowan's patent equilibrium governors, fitted with Ritson'a 
overflows. The gasholder valves are also in this house. 

Sulphate of Ammonia Plant. — This plant is capable of 
making from 10 to 15 cwt. of salt per day. 

Carburetter. — ^The carburetter is of the Price pattern ; car* 
burine or benzol being used for enriching purposes. 

Gasholders. — ^There are three gasholders, having a total 
capacity of 212,000 cubic feet. The heaviest day's consumption 
of gas last year was 336,000 cubic feet. It will be observed that 
the gasholder storage capacity is about 60 per cent, below the 
heaviest day's output. Powers are being obtained to acquire 
additional land to erect a go-feet telescopic gasholder. 

Chemical Laboratory. — ^There is a complete chemical labora- 
tory fitted up, with a bunsen photometer by Messrs. Alexander 
Wright and Co., of London, together with apparatus for testing 
crude and purified gas, the material used in purification, bye- 
products, furnace gases, tar, &c. 

Mains. — ^There are about 20 miles of gas-mains; the trunk 
mains being 8 inches and 6 inches in diameter respectively. 

Unaccounted-for Gas. — ^The unaccounted-for gas has been 
reduced from 13 per cent, in 189 1 to 5*85 per cent, in 1899. 

Consumers. — ^There were, on the 31st of March last, 1984 
consumers on the books; and the total gas sold for the year 
amounted to 56,934,200 cubic feet, made up as follows : — 

Cubic Feet. Per Cent. 

1468 consumers by ordinary meters . , . 36,829,700= 64*68 
516 do. by prepayment do. . . . 2,881,500= 5*06 
284 ordinary street lamps and 74 high-power 

lamps 7,105,000= 12*48 

330 gas cooking-ranges 5,831,700^ 10*24 

60 gas-engines 4,286,300= 7*54 



56,934.200= 100*00 



Since the undertaking was acquired by the Corporation, gas- 
meter rents have been abolished, and the price of gas reduced 
3d. per 1000 cubic feet. In the Water Department, the charge 
for the first w.c. has been abolished. In addition to the contri- 
butions to the sinking fund, amounting to ^£'5203 los. 2d., the 
reserve ;fund now stands thus: Gas, ;f2255 los. iid. ; water, 
;£'io55 2s. iid. ; and there is the last surplus, amounting 
to ;£'ii04 i8s. id., to deal with. In addition, ;£'50o was given last 
year towards relieving the rates, due to the disastrous flood on 

tbe 2nd of November. 

L 2 
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ELECTRIC LIGHT. 

PreparatUMis are being made to obtain powers to erect aq 
electric lighting station npon the rite of the gas-works, and to 
be worked conjolntlj with that undertaking. 

WATER-WORKS. 

The water sapply at present is partly gravitation and partly 
pumping. The gravitation works consist of two reservoirs at 
Bird's Park. The lower reservoir is 400 feet above Ordnance 
datnm. Its construction was commenced in 1846, and completed 
in 1848. The apper reservoir is 464 feet above Ordnance 
datnm. It was constructed in 1856. The drainage area com- 
prises about 2 10 acreSs. The capacity of both reservoirs is about 
18 million gallons, which is altogether out of proportion to the 
gathering-ground and requirements of Kendal. The pumping 
plant at Mints Feet was constructed in 1869-70. It consists 
of two of Cameron's direct double-action ram- pumps ; and steam 
is supplied from two Lancashire boilers. The pumps, when at 
work, deliver daily about 250,000 gallons of water direct into a 
^inch main, which joins the 8-inch main from the lower reservoir. 
In 1892 — when I took over the gas and water undertaking — 
the consumption of water was between 35 and 40 gallons per 
head of the population. In 1894, steps were taken to overhaul 
the mains, service pipes, and consumers' fittings; Deacon's 
dififerentiating waste-water meters being introduced, to aid in 
localizing and detecting underground or hidden leakage and 
waste. Since the commencement of operations, some 250 de- 
fective service pipes have been renewed, and numerous defects 
in mains remedied, together with innumerable repairs to con- 
sumers' fittings and apparatus. The stoppage of one single 
leak in a main increased the pressure in the particular district 
by 50 lbs. per square inch. The stoppage of these leaks has 
materially improved the supply of water to the town ; and the 
result has been a saving of £450 to ;£'5oo a year in pumping 
charges. The consumption of water at present is as follows : 
High-level service supply, 17 gallons per head of the population ; 
low-level service supply, 25 gallons per head of the population — 
equal to a daily consumption of 331,000 gallons. When the 
Fisher Tarn reservoir is complete, the pumping-station will be 
discontinued. 

Mains. — ^There are about 25 miles of water-mains, the trunk 
mains being 8 inches and 6 inches in diameter respectively. 
The following figures show the increases in the ^water-rental 
at intervals from 1856: 1856, ;f79i ; 1866, 3^1283; 1876, 3^1842 ; 



MANCHESTER INSTITUTION. I49 

1886, ;£'2570 ; 1896, £,^^^^ (charge for first w.c. abolished) ; z899> 

)f3o85. 

Rainfall. — The average rainfall for the past forty years- 
has been 51*02 inches. 

The Fisher Tarn Reservoir. — This reservoir has been 
designed by Mr. G. F. Deacon, M.Inst.C.E., of London, who 
has also acted as responsible Consulting Engineer for the work ; 
the position of Resident Engipeer having been ably filled by Mr. 
J. H. Parkin, Assoc. M.Inst.C.E. 

The reservoir, which was commenced in July, 1895, is situated 
about 742 feet above Ordnance datum, and occupies an area of 
31 acres; the capacity being 120 million gallons. 

The dam is 407 yards long, and was the first of its kind con> 
structed in this country ; the foundations from the ground-level 
to the solid rock being composed of lias lime concrete, while the 
superstructure is built in solid masonry laid in lias lime mortar. 
The greatest height of the dam, at the bye- wash, is 44 ft. 6 in. ; 
and the width varies in accordance with the height of the 
earthern embankment which extends for the greater part of the 
length of the dam. 

Provision for dealing with the flood water is by means of a 
bye-wash formed in the masonry work of the dam, which is suit- 
ably ornamented by turrets on each side. The parapet of the 
dam is 6 ft. 8 in. wide, and is formed of concrete blocks. 

The stone, which is of the Silurian formation, was obtained 
from a quarry upon the site. Blake and Marsden machines were 
employed to break and crush the rock into macadam ; and suit- 
able pulverizers and rolling mills were used for making the sand 
employed for concrete. The best and largest stones were 
dressed for the facework. The lias lime, after being slaked, was 
passed through a mortar mill, and afterwards ground to a fine 
state in a ** Burr *' stone mill, from whence it was conveyed 
automatically to the store tank before being measured into the 
concrete and mortar mixers. 

The water is drawn o£f by means of a telescopic tube con* 
nected to a float, so arranged that the water is always taken 
a few feet below the surface. 

In the valve-house, at the foot of the bye-wash, are fitted the 
outlet and scour pipe- valves; also apparatus for regulating the 
compensation water (which is fixed at 60,000 gallons per day), 
and a Deacon differentiating meter for measuring the supply. 

The area of the natural gathering-ground is about 160 acres ; 
but an intercepting drain has been laid so as to tap another 
80 acres, and also some 50 acres of the Bird^s Park gathering- 
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poniwl. The total ffiAaiog-ffuisnd of aH thsve 

; j{ Up TTm iT^DT^ilTfTl KO CCBCK a£KEK~OBQBL axWIBIOB 03S DBCB 

in this pipe-fine, so that advantage naj be taken* if so 
of the water pover avaSafale to g mrtalr liHl i kaj by 
of tmtxnes ciected near Bfad's I^uk low icaenraar. 
lBpoondiDseooimenoedonFel>.2»iS99; and ai the end of May 
ttere weie some 70 millioo galkaw of water m the icaervoir. 

Tbe dam is practically £nislied; and it m eipwted thaitlie 
iHioleof tbe work will be eooxpleted in three or fbor months. 
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ANNUAL MEETING, JULY 27 A 28. 

This Meeting was held in the Albert Hall, Stirling. There 
was an attendance that was probably the largest witnessed at 
any meeting of the Association, which was most likely due 
to the fact that there was to be an exhibition — for the first time 
ont of London— of Keith's automatic air and gas compressors ; 
the programme being otherwise an extremely light one. Mr. 
Hubert Pooley, of Dunfermline, the President for the year, 
occupied the chair. 

Welcome to the Town. 

The President said they had with them Mr. W. Johnstone, 
the Chairman of the Stirling Gaslight Company, to whom they 
must give a hearty welcome, as the kindness of the Company 
to the Association had been very great. 

Mr. Johnstone said he was glad to meet the members, and 
wished to be allowed to say, in the name of the Stirling Gas 
-Company, that they were much gratified that the Association 
should see fit to visit Stirling again. Since their last meeting 
there, the Company had passed through some anxious experi- 
ences ; and had the Association come there a year or two ago, 
he was not sure that they might not have looked upon them with 
some suspicion. But they were now in a position of confidence, 
and heartily welcomed them to the Royal Burgh. Instead of 
closing their gates against them, they invited them to go and see 
their works; and if anyone had any suggestions to make, 
they would be thankfully received and carefully considered. 
He had had an opportunity, the previous day, of seeing 
Mr. Keith's process of intensifying gas, and he believed that, 
i¥here it could be conveniently applied, electric light would 
not compare with it, either for brilliancy or for cheapness. He 
•considered it would be very much of a prize to them. 

The Committee's Report. 

The Secretary (Mr. R. S. Carlow, of Arbroath) read the 
report of the Committee. It set forth that the benevolent fiind 
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ia c oo pecfi op with the Awofiatlo n had been dimvn npon to the 
^lislteai ci £z$ in the put year ; three amounts havioe been pai^ 
to two deserving cases. The snm of £11 12s. lod., being the 
balance at the crefit of the Murdoch Memorial Fond, vfaich was 
handed to the Secretary at tiie last annoal meeting, had, by 
instroctions of the General Committee, been ^aoed to the credit 
of the Research Fond* The Mordoch Memorial Fond aooonnt 
was now closed* The corr esp ondence during the year with the 
Cooncfl of the Gas Institnte vpoa the sobfect of the standard- 
ixing of meter-onions was next ghren, coorJnding with the return 
of the set of standards the Association had lent, and winch the 
Cooncfl had ftra mined with great interest. The report then 
proceeded as icrflows: — 

This letter was folly diynsned, and, after oonsidentioD, the Seeretazy 
wag instmcted to call the next Committee maetiiig in Edinboi]^, and to 
inyite the Edinburgh meter makers to be present at the meeting, in 
order that the Secretaiy of the Gas Institate's letter might be folly dis> 
eossed with the Committee of this Association, and an onderstanding 
aniTed at, and a joint report drafted for sobmission to the annnal meet- 
ing. On July 5, 1899, yoor Committee met in Edinbor;^, and the metv 
makers were all invited to attend the meeting. All the meter makers in 
Edinborgh sent representatives to the meeting. The position of matters 
was folly discnssed between the meter makers and the Committee of the 
Association, when the following finding was arrived at : "As the result 
of a dlscossion of the qoestion of standard onions, it was deemed in> 
advisable to forther press the question of the adc^tion of the standard 
meter-onions provisionally approved; hot, with the view of removing 
the praetical difficolties arising from slight variations in the pitch or 
diameter of screws now in ose thiooghont Scotland, the meter makers 
undertook to institute a earefol comparison between the anions presently 
in ose, and mntoally adjust, if possible, soch difference as may exist, so 
fls to ensure that the anions of the various makers be umform and inter- 
changeable." 

The report concladed by stating that the Committee onani- 
monsly recommended that the name of Mr. Peter Watson, late of 
the Stirling Gas- Works, shoald be added to the list of honorary 
members, as be had been for so many years connected with the- 
Association, 

On the motion of Mr. T. Wilson (Coatbridge), seconded by 
Mr. W. EwiNG (Hamilton), the report was adopted. 

Mr, P. Watson briefly thanked the members for electing him 
an honorary member of the Association. 

New Members. 
The following were admitted to the Association : — 
Ordinary Members* — Angus, J., Wigtown ; Blair, P., Haddington 
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Forrest, R., Bimam; Galloway, J., East Wemyss; Keillor, 
G., Jan., Peterhead; M*Donald, J., Aberlour; Smith, A., 
Airdrie; Smith, J. D., Stirling; Watson, P. B., Stranraer. 

Extraordinary Members, — Hamilton, A. H., Glasgow; Marks, 
T., Glasgow; Munn, A., Glasgow; M*Kenzie, A., Edin- 
burgh ; Peebles, W. C, Edinburgh. 

Associate. — Dickson, J. Forfar. 

Honorary Member, — Watsoo, P., Stirling. 

The Annual Accounts, 

Mr. R. B. Main (Glasgow) the Auditor, submitted the accounts 
of the Association for the year. They showed the following sums : 
General Fund, ;fi53 12s. gd. ; Benevolent Fund, ^^259 los. 3d.; 
Research Fund, ;f 100 os. 2d. ; Excursion Fund, jf iii 19s. 2d. 
There were also the following cash balances: General Fund, 
£$0 148. yd. ; Benevolent Fund, ;£'226 is. 8d. ; Research Fund, 
£^0 188. 2d. ; Excursion Fund, ;£'20 6s. 2d. 

The accounts were approved ; and a vote of thanks was 
accorded to Mr. Main. 

The President's Address. 

The President then delivered the following 

INAUGURAL ADDRESS. 

Gentlemen, — My first duty to-day must be to thank you very 
heartily for the honour you conferred upon me by electing me 
your President at the last meeting. It is six years since I joined 
the Association as a stranger from over the Border; and I must 
say that from the members of the Association in the North I 
have received nothing but kindness. I am one of the younger 
members of the Association, and of the profession ; and in ad- 
dressing you to-day I do so with considerable diffidence — mainly 
owing to the fact that I have, unfortunately, to follow the ex- 
ceedingly able addresses very recently delivered before the Gas 
Institute and the Institution of Gas Engineers. The technical 
press has made us all familiar with them. I must, therefore, 
crave your indulgence, and ask you to kindly bear with me. 

We have now had a full year's experience under the Work- 
men's Compensation Act ; and, so far, it would seem to have 
principally benefited the Insurance Companies. This question- 
able benefit has directly resulted in a great increase of rates. 
For example, the rates at Dunfermline, which were formerly 
2S. per cent, on the wages paid, were at once sent up to 9s. per 
cent. Latterly, in some directions at any rate, insurance people 
seem inclined to considerably modify their views on the subject ; 
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and I have recently bad a quotation of 58. per cent, from one of 
the leadhig offices. 

Growth and progress have of late years, happily, entered into 
almost every phase of onr national commercial life ; and the 
industry in which we are all so much interested, has during the 
past year naturally shared in this prosperity. In comparing our 
latest gas statistics with those of the previous year, I find that 
the gross increase at Scottish gas-works has amounted to about 
343 million cubic feet of gas. But while our makes have in- 
creased, coals have been dearer ; and those of us who have not 
already purchased, will find that they are to be much dearer 
still. This is a penalty which, in common with other manufac- 
turers, we have to pay for a widening area of prosperity. We 
are all lUely to benefit from the increased price of residual pro- 
ducts. Coke commands a good price, and has a ready sale ; 
and, with the present good price of sulphate of ammonia, tar 
and liquor should show an improved return. 

The relations between capital and labour have, for the most 
part, been amicable ; and concessions have been given to the 
working man in many cases. 

Competition with our friends the electricians still continues ; 
but I am glad to say gas more than holds its own. There have 
been several cases where the old snufifed-out gas has been re- 
instated, and the newer light displaced ; one notable case being 
that of Sandringham, the Prince of Wales's residence in 
Norfolk. The development and the practical application of 
" intensified gaslight *' has put into our hands a cheaper means 
of obtaining a better light than anything which has yet been 
brought out electrically, in the way of either arc or incandescent 
electric lighting ; and we shall have shown to us, later on in the 
day, a practical illustration of a type of plant for obtaining this 
magnificent light. This light will lend itself principally to the 
lighting of large interiors or open spaces, and for street lighting. 
Examples of incandescent street lighting by the ordinary burner 
are familiar to all of us. In Dunfermline, there are in use some 
54 burners, which, during the year, cost for repairs the sum of 
£1^ i6s., equal to 7s. 4d. per lamp. They required 250 mantles, 
15 globes, Z54 rods, and z small inside globes. The average gas 
consumption in these lamps for the year was 8800 cubic feet in 
the "all-night** lamps, and 2150 cubic feet in the ** half-night ** 
lamps. 

With regard to the lighting of factories and other similar 
undertakings where the rapidity of the moving machinery is 
liable to set up continuous excessive vibration, it has been 
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clearly proved that incandescent lighting can be adapted to 
such conditions. I have had one striking case in my own 
town. Since the Corporation took steps to acquire the gas 
undertaking in 18^6, there had been talk of introducing the 
electric light into one of the linen factories; and, as I was 
naturally anxious to show the proprietors of the factory some- 
thing^of the possibilities of gas, I made efforts to place a few 
experimental incandescent burners, but only succeeded in 
getting them into the offices. At length a firm manufacturing 
anti-vibration apparatus took the matter up, and succeeded in 
placing some fifty burners in the power-loom factory. Vibration 
on the gas-fittings was very heavy and continuous; and I 
confess I had some misgivings as to the ultimate success of the 
experiment. Ten weeks after the fixing of the burners, on 
calling at the factory, I found that up to that time they had not 
needed to renew a single mantle. The result to the consumer 
was a saving of fully 27 per cent, in the gas bill for the year, 
although the factory was only partially lighted by the incan- 
descent system, and that for only part of the season. I have no 
doubt that next season we shall have the whole of the buildings 
lighted in this way, and there will be no further mention of 
electricity. 

Another of our competitors, acetylene, has found great favour 
in some directions ; but most of those who have adopted it as a 
means of public lighting have learned a bitter lesson. I was 
called in during the year to advise a company manufacturing 
oil gas as to the best means of providing an illuminant for a tOMrn 
of about 6000 inhabitants; and I was specially requested to 
report on the pros and cons of acetylene for the purpose. In 
estimating for the supply of acetylene, I found it very difficult 
to obtain reliable information as to supplies of calcium carbide 
over a lengthy period, and likewise as to its cost. On going 
thoroughly into the question in all its bearings, and especially 
as the works are situated in the centre of a very extensive coal- 
field, I reported against, its adoption. Notwithstanding this, 
the Directors determined to go in for an installation. The 
costly experiment ^continued for a few weeks only ; and the 
Company were forced to abandon their position and return to oil 
gas. It is interesting to chronicle here that the charge made 
for the gas was at the rate of £s per 1000 cubic feet. Probably 
the principal cause of failure^apart from the prohibitive cost — 
was the use of burners which were not suited to the conditions 
generally. Shopkeepers and others made complaint of sooty 
deposits, and gave up the use of gas entirely. It is almost 
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unnecessary to say that very considerable trouble was experi- 
enced in collecting the gas accounts. 

At Dunfermline, for the year ending May 15, 1899, we have 
had an increase of 3,661,300 cubic feet in the sale of gas over 
the previous year ; and this increase has been largely due to the 
use of prepayment meters, and also to the introduction of a. 
differential rate, of which I gave some particulars at the meet- 
ing held in Ayr two years ago.* I am now in a position to give 
some details of the working of the system during the past two 
years, first of all comparing the consumption with prepayment 
meters since their introduction in 1893-4 — 



Year. 


October. 
Cubic Feet. 


January. 
Cubic Feet. 


April. 
Cubic Feet. 


Annual Total. 
Cubic Feet. 


1893-4 . 


^■^ . . 


900 .. 


x,400 


2,300 


1894-5 . 


58,200 . . 


65,600 . . 


65,100 


188,900 


1895-6 . 


96,900 .. 


146,300 • . 


158,200 


491,400 


1896-7 . 


221,200 .. 


395.300 .. 


324,200 


940.700 


1897-8 . 


. 351,800 .. 


895,000 . . 


739,600 


.. 1,986,400 


1898-9 . , 


, 771.500 •• 


1,823,100 .. 


1.367,500 


.. 3,962,100 



You will notice that this is a repetition of the " same old 
story,*' which shows immense growth in this class of business. 
In our case, we have practically doubled each year since we 
commenced. I do not find in any of the statistics published in 
reference to the working of prepayment meters and free cookers 
in connection therewith, that any figures have yet been given 
for Scotland. The following may, therefore, be of interest: 
During the last year we had fixed in Dunfermline, for the full 
period, 11 1 prepayment meters, to which free stoves were 
attached, and 359 prepayment meters without stoves. The 
average consumption per meter was 8786 cubic feet in the former 
case, and 5761 cubic feet in the latter ; showing that an additional 
consumption of 3025 cubic feet, or 52 per cent., was due to the 
stove. I find that, as a rule, the class of consumer using the 
stove does not appreciate the oven nearly so much as the boil- 
ing burner on the top of the stove ; and in many cases the oven 
is never used at all. 

The consumption under the heading of a difi'erential rate 
(that is, a special rate for heating, cooking, and motive power 
purposes) has been, since its introduction two years ago — 

«r October. January. April. Annual Total. 

***^* Cubic Feet. Cubic Feet. Cubic Feet. Cubic Feet. 

1897-8. • 1,766,300 .. 1,344,200 .. 1,419,200 .. 4,529,700 

1898-9. • 3,081,800 .. 1,825,000 • .. 1,847,800 .. 6,754,600 

A great deal has been said lately for and against the system 
See " Reports of Gas Associations " for 1897, p. 163, 
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•of a differential rate. In oar case, it has proved an anqualified 
success ; and my most sanguine hopes have been folly realized. 
At the time of its introduction, gas for lighting purposes was sold 
at 3s. 7d. per looo cubic feet ; while coal was retailing at los. 
to IIS. per ton. Our interest and sinking fund charges were 
high ; and had we been obliged to pay the latter, they would 
liave amounted to over is. lo^d. per 1000 cubic feet of gas sold. 
It was, therefore, absolutely necessary to do something to 
obtain additional business ; and in a one-trade, town, with that 
trade in an unsettled state at the time, the development of 
prepayment meters and the adoption of a differential rate 
seemed the only possible openings for new business. With the 
increased consumption of gas, the figure for interest and sinking 
fund charges has been reduced to a trifle less than is. yd. per 
1000 cubic feet sold. 

Our Association have, unfortunately, to record the loss of 
several members during the year. Death has removed some 
from our ranks; while others have discontinued their member- 
ship. But I am glad to be able to note accessions, which have, 
notwithstanding the losses, brought up our membership to a 
numerical strength in excess of that of last year. I trust that 
the new blood introduced to-day will add to our vigour as a 
real live Association. It may, perhaps, not be out of place if I 
mention here a difficulty felt almost every year by your Com- 
mittee. I refer to the difficulty we have experienced in obtain- 
ing volunteers for the work of submitting papers. May I here 
ask the members generally, and particularly the junior members, 
to do what they can to lighten this part of the Secretary's work. 
We owe a great deal to the energetic way in which he carries 
on the busines9 of the Association ; and I am sure he would 
appreciate it very much if, by way of a change, a few papers 
had to be declined, owing to the shortness of time at the 
Committee's disposal for the annual meeting. 

Gentlemen, we are to have a valuable lecture and a paper 
submitted to-day; I will not, therefore, trespass further upon 
your valuable time. 

Mr. T. Wilson said he was sure the members were all much 
indebted to Mr. Pooley, their worthy President, for his address. 
He personaUy was exceedingly sorry that it was a presidential 
address, because he should have liked to go into some of the 
figures contained in it. But they must take it as it had been 
given; and he had much pleasure in moving a hearty vote of 
thanks to Mr, Pooley. 
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This having been accorded. 

The PRESI0EWT said he was vefy modi obhged to the mem> 
ben for Che manner in which thejr had received his address* 
and for the cordial vote of thanks they iiad passed to 



Mr. A. YuiLL (Alloa) then read the following paper : — 

ARTIFICIAL LIGHT, WITH SPECIAL REFERENCE TO GAS 

AND ELECTRICITY. 

The circomsiances under which we live are much altered 
since the time when the carfew bell warned all loyal people to 
erringnish their lights and fires at eight o'clock in the evening. 
The simple lives and habits of our forefetthers called for no more 
labour at their hands than coold be accomplished between san- 
rise and sonset ; so that artificial light was to them a matter of 
secondary importance. But all is now changed. We no longer 
consider that oar day's work is over when darkness comes apoa 
OS ; indeed, a large proportion of the population are more busy 
during the night hours than at any other time. Hence the 
possession of some reliable and effective means of procuring, 
artificial light becomes almost as much a necessity to us as our 
daily bread. 

Hie question may be asked : How was the first light obtained ? 
Those who have travelled and come into contact with aborigines 
tell ns they have been initiated into the mystery of obtaining 
light by friction, through rubbing two sticks together — a task, 
eadly accomplished in the hands of native Afiricans and Indians 
at the present day. In the hands of the chemist, light can be 
produced by much more simple means. In the far northern, 
regions, the only source of light obtainable is the oil or fat got 
from the seal or walrus, which is burned in cruses, and which* 
was much in evidence in our own country a century or two ago. 
Perhaps some of you may remember, or have seen in some rural 
district, three or four decades ago, a primitive method of obtain- 
ing light by placing a piece of gas coal on the front hob of the- 
grate, which often supplied all the light that was required.. 
Candles and oil lamps were the principal sources of light avail- 
able until the beginning of the present century, when gas was 
first introduced. Its adoption met with great opposition ; and 
lectures in all parts of the country proclaimed the direful effects 
that would follow its introduction. The antagonistic feeling, 
thus aroused may be compared to the strong prejudice pre- 
viously evinced against the use of coal as a fuel. 

In the production of artificial light there are two methods by- 
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which it may.x be obtained — (a) by the combastion of matter or 
elements ; and (b) by the incandescence of matter or elements. 
We have an example of combustion by the burning of coal, wood, 
gas, or any carbonaceous material, which invariably undergoes 
a change of form. We have an example of light from incandes- 
cence by the caloric power of any gas impacted or impinging 
against any of the alkaline earths, or by a current of electricity 
passing through a platinum wire, which offers resistance to its 
passage, or through a filament of carbon enclosed in vacuo. 

The main essential in the combustion of any combustible 
material is oxygen, which may either exist in the gaseous state 
or in combination with the combustible material, such as gun- 
powder, nitro-glycerine, or any explosive compound. Knowing 
the part which oxygen plays in the development of combustion, 
we can better understand the genesis of flame. There are few 
phenomena in Nature so wonderful as the flame of a candle, oil- 
lamp, gas, or the burning of coal in our fireplaces. Yet who- 
pays any particular attention to them ? Very likely that famili- 
arity, which is responsible for so much neglect, may also account 
for this indiflierence. In the study of a gas-flame we are con- 
fronted with a more complex compound. It is a mixture of 
several gases ; but an ultimate analysis of it would show the 
component parts to be principally carbon and hydrogen, which, 
in combination with the oxygen of the atmosphere, burn to car> 
bonic acid gas and water. 

Notwithstanding all the wondrous achievements of the 
ancients — their magnificent monuments and buildings, their 
sculpture, their pottery, and their knowledge of many valuable 
arts, which have long since been lost — they appear to have been 
totally unacquainted with the existence of gases. The first 
recorded instance of the production and storage of a gas is that 
given by the Hon. Robert Boyle, who experimented on hydrogen 
gas by dissolving pieces of iron in an acid. The evolution of the 
production of the ** spirit of coal,'* as it was then termed, passed 
through many vicissitudes and many decades. But there was 
still wanting the master mind to suggest the means of carrying 
it into practical operation by storing the gas, and conducting it 
through pipes to any place ihat might be desired, to give light 
and heat. The difficulty was solved by a Scotsman — William 
Murdoch — in recalling the honour paid to whose memory (the 
last time we met in Stirling, a few years ago) we all take a 
pleasurable delight. 

Of all the improvements that the active march of scientific 
research and enterprise has called forth during the last half 
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century, that broaght aboat by the continaally increasing 
demand for artificial light is by no means the least prominent. 
The whole facts of the case, however, are not covered by the 
simple assertion that there is an increasing demand for artificial 
light. The progress of science and enterprise has also brought 
with it increased competition. Trade expenses are watched and 
ficmtinized with a care and acateness that are also continually 
increasing, with a view to bringing them down to the lowest 
possible point of ecocomy. The gas account, which was formerly 
passed for payment as an unavoidable charge, like the pqpr-rate 
or income-tax, is now carefully checked and examined to see 
whether similar lighting effects could not be obtained by other 
methods at less cost. 

For many years after the first introduction of gas lighting, the 
apparatus generally employed difiered somewhat from that found 
-in well-equipped works at the present day ; but as the improve- 
ments made are now so well known to the members of the gas 
profession, I am saved the necessity of particularizing them. No 
matter how well equipped individual works may be, the gas 
engineer of to-day has still the same difficulties to contend with 
as those experienced by his predecessors in the past. With 
reference to internal fittings of houses, I fail to see why local 
authorities are so anxious to have every detail connected with 
ihe sanitary arrangements of a house arranged in such a way as 
io render escapes of sewage matter almost impossible, while 
they overlook (or fail to supervise) the internal gas-fittings of 
houses. I am of opinion that Gas Associations ought to raise 
the question and bring it prominently before the Sanitary Con- 
gress, with the view of having all gas-fittings in houses properly 
tested and of ample size before occupancy. 

No doubt it will be the experience of many of the members to 
he called upon at times to advise as to the most economical 
method of lighting by gas. A great many factors enter into this 
at the outset ; but in considering the best tjrpe of burners, I un- 
hesitatingly recommend the newer form of incandescent gas- 
burner, as from it the consumer gets the maximum amount of 
light at the minimum of cost. One source of defective light, 
when ordinary burners are used, is in the liability to forget that 
ihey are getting old. It has been my experience in some cases 
ihat the consumer could not remember when the burners were 
changed. They imagine that, like Tennyson's brook, they ** go 
on for ever." To get the full advantage of the gas consumed 
firom ordinary burners, the consumer ought to be advised to have 
them changed at least once a year. 
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Another cause of complaint is due to the form of globes used, 
obstructing, as some of them do, from 5 to 50 per cent, of the 
light. Globes, in my opinion, have only one object to serve 
apart from the aesthetic or decorative point of view — that is, to 
prevent cross currents of air from chilling the flame and thereby 
preventing the illuminating matter from being fully utilized. 
Globes with narrow openings at the bottom should not be used. 
Should anyone be desirous of placing himself in a position to 
complain regarding the illuminating power obtained, I would 
advise him to get an old burner that has been in use for a good 
number of years, and cover the flame with a ground-glass globe 
with a small opening at the bottom and with a profusion of 
flowers painted thereon, when, no doubt, he will get the object 
of his desire. 

The continued prosperity of the gas industry is a matter for 
congratulation, especially at the present time, in view of the 
enormous amount of lighting now being done in the principal 
towns and cities of the United Kingdom by our firmly- established 
competitor, the electric light. On the face of it, it would seem 
almost incredible that these numerous electric lighting com- 
panies can go on increasing their business so enormously as they 
are doing — taking over, to some extent, the cream of the gas 
consumers — without aflecting in the least the ever-increasing 
demand for gas. That the advance of electricity has so little 
effect upon gas sales cannot be other than a source of great 
satisfaction, more especially in towns where the gas supply is in 
the hands of the local authority. The electrician will doubtless 
go on effecting improvements that will gradually reduce the cost 
of the electric current ; and it is scarcely necessary for me to say 
that we who make gas are equally determined to follow the same 
aim, and bring about the same results in our sphere. We have 
much to encourage us in the study of incandescent gas lighting 
and other developments in various directions, which prove that 
gas is almost as much in its infancy as is the generation of elec- 
tricity. In proof of this let us take the make of gas in the 
United Kingdom. From statistics published by the Board of 
Trade relating only to gas corporations and incorporated gas 
companies, we find that in 1887 90,000 million cubic feet were 
manufactured, whereas in 1897 is^iooo million cubic feet were 
made — an increase of 42,000 million cubic feet, or 46 per cent, 
more. This increase may be best shown by taking the monetary 
value of the increased quantity produced at a rate of 28. 6d. per 
1000 cubic feet, which would represent a sum of not less than 

M 
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;£'5«25o,ooo paid for gas in 1897 ^ excess of what was paid ten 
years previonsly. The total amoaat of gas made in the United 
Kingdom by gas companies and corporations last year was 
140,600 millions, representing a monetary value of ;£'i7i575,ooo 
at 2S. 6d. per 1000 cubic feet. 

Acetylene gas, which was so much in evidence a few years 
ago, was known to scientists as far back as 1836. But it was 
only in 1894 that a new and cheaper method for the manufacture 
of calcium carbide was discovered. A great future was pre- 
•dieted for this gas ; but it has failed to establish itself, because 
•of its costliness. In isolated districts, or where the cost of gas 
is high, it may prove its usefulness ; but great precautions require 
to be taken in storing calcium carbide, as it is now ranked as 
an explosive, and placed in the category of inflammables. 

Wonderful as the present century has been in all that pertains 
to the development of science, the twentieth century promises, 
in one respect, to surpass it. The present century may be con- 
sidered as the triumphant period of the civil engineer — the 
Alexander of modem times, who has so little to conquer. Some 
consider that the twentieth century will be the apotheosis, so to 
speak, of the electrical engineer and of his scientiHc brethren 
who engage in the investigation of electricity and ether. 

Naturally the question presents itself: " What is electricity ? " 
That it will be answered within the next few years is certain. 
The advance of electrical science enables us to arrive at a very 
shrewd and close definition respecting this agent. Tt surrounds 
us (it exists in our bodies) ; is in or upon everything. It cknnot 

be produced by any human agency. It is well, we can say 

no more. Although we may not be able, satisfactorily, to give 
a definite answer of what electricity is, still we can demonstrate 
how it may be produced and saddled for our requirements and 
uses. I n the generation of electricity , three modes of power may 
be used: (a) steam-engines; (6) gas-engines; and {c) natural 
forces. The last may be subdivided into two classes : (i) water 
power, (2) wind power. [Since these lines were written, I have 
been informed that it can be obtained from other sources — by 

heat.] 

In large installations, where a considerable electro- motive 
force is required, steam-engines may be said to be the best 
power ; but in small installations, or where the electric current 
is generated for private use, gas-engines are the most econo- 
mical. In positions conveniently situated, water power' may 
prove economical ; but I cannot help remarking that this avail- 
able power is considerably over-rated by some. It is generally 
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looked upon as a safe role, in calculating the power of water, that 
I cubic foot of water falling 15 feet per second will give i elec- 
trical horse-power per hour. 

The two recognized systems of electric lighting are the arc 
and the incandescent. Perhaps it will be known to some of you 
that electricity, in the form of the arc light, was discovered by 
Sir Humphry Davy about 100 years ago; so we must not 
imagine that " the light of the future *' is a child of yesterday, 
as some term it. The arc light is by far the cheapest mode 
of electric lighting, when the intensity of the light is taken into 
account. This must necessarily be so, as the arc light is 
obtained from the incandescence produced by the combustion 
of the carbon, caused by the flow of electricity between the 
carbon points. The light from the incandescent lamp is obtained 
from the heat of the carbon filament—no combustion of the 
carbon taking place. In fact, most of the electrical energy 
passed through an incandescent lamp is converted into heat and 
not into light ; hence the reason that the one is more expensive 
than the other. If we take the electrical power required to give 
an effective light of (say) 800 candles with arc and incandescent 
lamps, the approximate power would be, for an arc lamp of, say, 
800 effective candles, i to f horse power ; while for incandes- 
cent lamps to give an aggregate light of 8cx} candles (fifty i6- 
candle power lamps), 6- horse power would be required. Thus 
I -horse power would give 160 candles by using incandescent 
lamps, and it would give 1200 candles by using an arc lamp. 

It is a recognized fact among gas engineers that the gas, as 
ordinarily consumed, gives a very small percentage of light from 
the percentage of carbon it contains. The potential energy 
stored in the gas is largely converted into heat ; in fact, it is 
from this transformation of energy into heat that any light is 
obtained. Heat and light go hand-in-hand ; and the investiga- 
tions of some gases have shown that curious anomalies exist, 
which are worthy of study by scientists. The light obtained 
from gas by an ordinary jet gives almost the lowest percentage 
of illuminating value compared with any other system. If we 
take gas of (say) 25 candies, it would give, with an ordinary jet, 
an illuminating vaiue of 5 candles per cubic foot ; but if con- 
sumed with the new form of incandescent burner, 25 candles per 
cubic foot of gas would be obtained. In fact, in this form, they 
claim 30 candles per cubic foot. But suppose that, instead of 
consuming the gas, we convert the potential energy into elec- 
trical energy by means of a gas-engine of (say) 10 effective 
horse power. This engine would require (say) 20 feet of gas 
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per horse power per hour, or 2000 cubic feel in all. This power 
would be capable of supplying electrical energy for (say) 15 arc 
lamps, each giving 800 caudles effective, or a total light of 12,000 
candles, equivalent to 60 candles per cubic foot* Were the gas 
consumed in the ordinary way, by the use of ordinary burners, 
1000 candles only would be obtained. In making these com- 
parisons, allowance must be made for the interest and deprecia- 
tion of the electrical plant, together with the cost of making, 
which I have no doubt would equal, if not surpass, the cost of 
obtaining equal lighting value by using the new form of incan- 
descent gas-burner. 

In making a calculation as to the total gas made last year in 
the United Kingdom, I find that the respective countries stand 
as follows : — 

Cubic Feet. 

England 125,000,000,000 or 88' 15 per cent. 

Scotland 11,700,000,000 „ 8*32 „ 

Ireland 3,900,000.000 „ 3-53 „ 



Total .... 140,600,000,000 loo'oo 

To show the gigantic importance of the gas industry to the coal 
trade, it may be mentioned that over 14 million tons of coal are 
required every year. 

In dealing with electricity, last year the following statistics 
were furnished to the Board of Trade :— 





Local 
Anthorities. 


Companies. 


Total. 


Capital .... 


jf5.02i,399 


;f6,884.764 


£11,906,163 


Revenue .... 


£603,768 


£881,027 


£1,484.795* 


Units sold . . . 


35.319.543 


40,8J4,688 


76,134,233 


Kilowatt capacity . 


53.238 


59,053 


IZ2,29lf 


Horse power^ . . 


71.364 


79,160 


150.524 


Lamps fixed . . . 


2,090,232 


2,544.191 


4.634.423 



* Price equal to 4*68d. per unit. 

t Equal to 3*743,033 8-candle power lamps. 

I Calculated at 746 kilowatts per horse power. 

It is generally considered that 80 cubic feet of gas are equal to 
I unit of electricity ; and this, multiplied by the total units of 
electricity sold, represents 6,090,738,000 cubic feet, or 4*33 per 
cent, of the quantity of gas made per annum, which amounts to 
nearly the average annual increase of gas companies. That is, 
taking the total output of both, we have gas displaced which 
only amounts to 4*33 per cent, of the total gas made. 

One thing in considering the above statistics from a compara- 
tive point of view is the capital required by electrical companies 



NORTH BRITISH ASSOCIATION. 165 

and local aathorities in comparison with their output. We find 
that they require 3^11,906,163 to produce 76,134,233 units; and 
from the above calculation it will be seen that this quantity 
is equivalent to 6,090,738,000 cubic feet of gas. Taking ;£'5c>o 
per million cubic feet as capital expenditure for new works, the 
above quantity of gas could be dealt with by an expenditure of 
;^3,045,369 against ;£*! 1,906, 163, by electrical companies, which 
tells greatly in favour of gas undertakings. 

A good deal could be said in comparing gas and electricity ; 
but the length of this paper, and the short time I have had for 
its preparation, form a sufficient excuse for bringing my remarks 
to a close. 

Discussion, 

The President said they had had a most interesting paper 
from Mr. Yuill, setting forth the relative values of gas and elec- 
tricity ; and he invited remarks or questions upon the paper. 

Mr. J. M*GiLCHRi8T (Dumbarton) thought that Mr. Yuill's 
paper was more of the nature of an address than of a paper to 
be discussed. He looked upon it as most interesting; but, if 
he might be allowed to tell them a story, it reminded him of the 
Irishman who, when he went to Niagara, saw the water coming 
down, and, on being asked if he were not surprised, replied that 
he was not, that he would be surprised if it were the other way. 
So, he thought, most of them would be surprised at Mr. Yuill 
saying so much in favour of gas. Really, it was too bad. He 
thought that Mr. Yuill might have said a kindlier word for the 
electric light. It had come to stay ; there was no mistake about 
that. In regard to other modes of lighting, he (Mr. M*Gilchrist) 
did not think they were of so much account ; but in regard to 
electricity, he thought that they, as gas managers, should not 
make too light of it. 

Mr. A. MacPherson (Kirkcaldy) was sure Mr. Yuill had given 
them statistics in the paper by which, when they came to study 
it, they would profit much. Unlike Mr. M 'Gilchrist, he could 
not say that Mr. Yuill had been, what he might say, hard on the 
electric light. He had, in his opinion, stated the bald facts, and 
compared the light which could be produced by electricity, and 
the cost of producing the light, with what could be got from 
gas, burned in the various ways in which it was now consumed. 
In this, he (Mr. MacPherson) thought that Mr. Yuill had done 
a very wise thing, because it showed them that, however much, 
and however loud, the noise made about the electric light, gas 
was not only holding its own, but was still progressing, and he 
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bad no doabt, even thoogh the electric light (as Mr. M 'Gilchrist 
said) had come to stay, that from it they had nothing to fear, in 
the matter of the consumption of gas improving. He could 
only say that, so far as their experience had gone in the past, 
that the electric light had been a great friend to gas people. It 
caused a demand for more light, and those who could not get the 
light from electricity, naturally fell back upon the cheaper, and, 
he would not say better, but equally serviceable, gas light. In 
this way it had, he thought, considerably increased the con- 
sumption of gas ; so that it had really done them a friendly turn. 
But not only so ; it had also urged them forward. He was not 
such a very old man ; but he was old enough to remember that 
for years gas engineers rested on their oars and did nothing. 
They supplied gas, and it seemed immaterial to them whether 
the consumers received the full benefit of the gas or not. Now 
things were changed. A great many people bad set themselves 
to solve the problem of how to make gas cheaper and better, as 
an illuminant, than the electric light. In this way not only had 
they benefited gas managers, but they had made them take a 
more direct interest in the light which the consumer received 
from the article which they supplied ; thereby, to a very con- 
siderable extent, benefiting the consumers of gas also. 

Mr. W. Briggs (Dundee) remembered years ago discussing 
the question of electricity v, gas with one of the members of the 
Association, who said to him that electricity never would com- 
pare with gas, because of two facts — the one that it could not 
be stored, and the other that if the light were cut off from a 
portion of a building, it would be cut off from the whole. Now, 
they knew that these difficulties had been overcome ; and he was 
very glad to hear the observation that they should not treat elec- 
tricity with disdain. 

Mr. T. Wilson (Coatbridge) wished to corroborate the remarks 
of Mr. Yuill ; and it might not be uninteresting to give them the 
history of an Electric Light Company in the town of Coatbridge. 
Some years ago, a House-to- House Electricity Company applied 
to Parliament for powers to put down an electric installation, in 
opposition to the Gas Company— incorporated by Act of Parlia- 
ment. He, as an individual, and as representing the Gas Com- 
pany, opposed the application. Counsel for the promoters asked 
what he was present for. He replied that he was Manager and 
also Secretary of the Coatbridge Gas Company. The Chairman 
of the Committee thereupon said : '* Then you are here for a 
selfish motive." He said : " I beg your pardon, I am here trying 
merely to get fair play. I think it is scarcely fair that Parliament 
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should, in 1877, grant power to a local Gas Company to spend 
;^5o,ooo for the ptDrpose of lighting: the district, and should 
now grant powers to a foreign company to come in and snuff us 
out.'* The Chairman took his view of the matter ; but they were 
not successful, and powers were granted to the Electricity 
Company. They put down plant which cost from ;^26,ooo to 
^'30,000, and things looked blue for the Coatbridge Gas Com- 
pany. They were then making about 60 million cubic feet of 
gas a year. Well, the plant which the Electricity Company put 
down was not suitable, and was replaced by other plant» That, 
in turn, proved to be quite as unsuitable ; and they had it replaced 
agaiuj and he believed they had not, even yet, a mod^l installa- 
tion of electricity in Coatbridge. He was sorry for the Electricity 
Company, but it was the fact that the community had not taken 
advantage of its services. They had very few customers, and 
they were struggling hard to keep things going. There was no 
doubt that this year they would have a big loss, as they had last 
year. They did not do the Gas Company much harm by the 
ordinary consumers they took over; but they had brought the 
matter under the notice of the ironmasters, and there was not a 
single one of them who had not introduced an installation of 
electricity. He supposed that the Gas Company had lost some 
20 million cubic feet of their total output in this way^ But 
still they were increasing in their consumption otherwise. This 
year they had an increase of something like 18 or 19 million 
cubic feet. And so electricity had not injured them in any 
way. They were able to sell gas at 2s. 6d. per 1000 cubic feet. 
Theirs was an incorporated Company, and had to pay 10 and 
8 per cent, on their capital. It took lo^d. per 1000 cubic feet 
to pay their dividend ; while Mr. Swing, his neighbour^ slipped 
through with 2id. per 1000 cubic feet. There was no doubt that 
electricity had come to stay with them ; but they need not get 
afraid of it. 

Mr. M*GiLCHRisT pointed out that, while Mr, Wilson said that 
electricity had done him no harm, he said he lost a consump- 
tion of 20 million cubic feet a year through electricity having 
been introduced into the iron-works. 

Mr. Wilson : We are gaining, on the other hand. 

Mr. M 'Gilchrist : It is the loss I am referring to. 
• Mr. D. Vass (Edinburgh) said Mr. Yuill gave the quantity of 
gas made in 1887, and the quantity made in 1897 > &°d ^^ 
assumed a figure. He thought that if they were to get the net 
figure it would improve the matter, because the revenue would 
not be the same in both years, else they would be making no 
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progress in the way of redaciog the price of gas. He thought 
it would be matter of interest to them if Mr. Yuill could give 
them the correct figure, instead of au assumed one. 

The President said there were one or two things in the paper 
-which he considered highly important. There was the question 
•of gas- fittings in houses. In Dunfermline, he had had great 
trouble in getting gas-fitters and architects to put in fittings of 
'Sufficient size. In one case of a house with, perhaps, 80 lights, 
there were several large sections lighted with No. 8 internal 
compo. piping, which was altogether inadequate ; and, of course, 
it was impossible to prevent complaints arising. Mr. Yuill also 
mentioned the small openings at the bottom of globes. There 
was one plumber in their town, who, certainly, in other matters, 
kept himself ahead of all others, but who had actually, to-day, 
no other globes for sale in his shop except those with the smallest 
of openings. 

Mr. Yuill, in reply, said as to Mr. M 'Gilchrist's remarks, he 
had only given the facts in his paper as he had been able to find 
them ; but he had no antagonistic feeling towards the electric 
light. To show that this was so, he might mention that they 
petitioned Parliament for a Provisional Order (and got it the 
previous month) for lighting Alloa by electricity. They intended 
to establish the installation at the gas-works, to be worked by gas- 
engines ; and so it was probable that within two years they 
might be in a position to supply not only gas, but electricity for 
both light and power. , Perhaps this might tend to satisfy Mr. 
M 'Gilchrist. Mr. Wilson mentioned the difficulties he had 
experienced in dealing with the electric light, and the bad posi- 
tion in which the Electric Lighting Company in Coatbridge was 
even to-day. He thought that any of them who knew Mr. 
Wilson would expect that, with his winning ways and persuasive 
powers, he would come off victorious in dealing with consumers, 
and have the whole place lit with gas. Mr. Vass raised a point 
about his giving the revenue from gas ten years ago. It was a 
simple calculation. If they took the average price of gas now 
at 2S. 6d. he thought that most of them must admit that if they 
took the price of gas ten years ago, it must be a little more. So 
that he had only taken the difference in the selling price ; and 
anyone could make the calculation for himself. He thought it 
would be misleading to take the price of gas ten years ago. 
Then, perhaps, they would notice that, at the end of his paper, 
the total quantity of gas made for the past year was given — ^so 
far as it could be ascertained ; and anyone could thus calculate 
for himself what the monetary value would be. No one, except 
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the President, had touched upon the subject of gas-fittings in 
houses. In his (Mr. Yuill's) opinion, it was the crucial point. 
He thought they should take it up. He considered it a question 
of far more importance than meter-unions. It affected not only 
the health of the people who lived in the houses, but the pros- 
perity of the very gas undertaking itself. 



Election of Office-Bearers. 

The Scrutineers (Mr. J. Hepworth, of Edinburgh, and Mr. 
Lamb, of Manchester) reported the result of the ballot for the 
election of office-bearers as follows : — 

President, — Mr. W. Ewing, Hamilton. 

Vice-Presidents. — Mr. W. R. Herring, Edinburgh ; Mr. J. Hender- 
son, Newton-on-Ayr. 

Secretary and Treasurer,~-lAr, R. S. Carlow, Arbroath. 

Members of Committee. — Mr. T. Lighbody, Renfrew ; Mr. Forbes 
Waddell, Forfar ; and Mr. A. MacPherson, Kirkcaldy. 

Auditor, — Mr. R. B, Main. 

Mr. M*Gilchrist said it had been reported to him that there 
was a way of getting votes by circular. He should like the 
President to say whether this was a legal proceeding. Was it 
not the rule of the Association that the ballot-paper was the only 
way of ascertaining the minds of the members as to the govern- 
ing body of the Association ? 

The President : Yes ; that is the way. If we had any proof 
of systematic getting of votes otherwise, they should be ruled as 
incompetent. 

Place of Next Meeting. 

It was resolved that the Association meet in Edinburgh next 
year. 

Professor W. Ivison Macadam (Edinburgh) then delivered a 
lecture on " Carburetted Water Gas,** of which the following is 
a summary. The lecture was illustrated by diagrams and views, 
shown by means of the limelight. 

CARBURETTED WATER GAS. 

The subject I am to lay before you cannot now be said to be 
a new one ; for within the last few years the process of the 
manufacture of carburetted water gas has been adopted in 
many — I might almost say most— ^of our large cities and towns. 
Not only is the process a rapid and comparatively easy one to 
work, but the enormously less space required for the plant, the 
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ease by which the qaality and even qaantity may be varied at 
the pleasure of the operator, as well as the almost complete 
absence of dirt and dust, are points which no gas manufacturer 
can afford to neglect. Still, however, many gas managers have 
not yet had an opportunity of studying the subject and seeing 
the plant; and it has, therefore, seemed desirable that the 
subject should be brought before you this day. 

The reactions necessary for the production of this gas are 
neither difficult to understand nor novel; and they may be 
represented thus — 

(a) Carbon and air = carbonic anhydride and nitrogen. 
(6) Carbonic anhydride and carbon = carbonic oxide. 
(c) Carbonic oxide and air = carbonic anhydride and nitrogen. 
{d) Carbon and steam = carbonic anhydride and hydrogen. 
(e) Carbonic anhydride and carbon = carbonic oxide. 

The plants now most commonly in use are known as the 
Humphreys and Glasgow and the Economical Gas Apparatus 
Construction Company (Merrifield-Westcott- Pearson patents). 

The Merrifield-Westcott- Pearson plant consists of two special 
pieces of apparatus — one, the generator, and the other a com- 
bined carburetter and superheater. The remainder consists of 
washer, condenser, purifiers, &c. ; and these do not differ 
materially from similar apparatus in use in coal-gas works. In 
the plant now under consideration, the combined carburetter 
and superheater is really two pieces of apparatus— the lower 
part being the carburetter, and the upper part the superheater. 
The Humphreys and Glasgow apparatus is constructed in three 
parts : (a) a generator, (b) a carburetter, and (c) a superheater 
— so that the essential difference in these two styles of apparatus 
lies in the combined carburetter and superheater of the Merri- 
field-Westcott- Pearson plant, as against the separate carburetter 
and superheater of Humphreys and Glasgow. 

In considering the separate parts of the apparatus, I will 
specially explain the Humphreys and Glasgow style, as being 
more readily understood. The geujerator is simply an iron 
casing lined with fire-brick, and closed top and bottom. The 
fire-bars are raised some distance from the lower end, and can 
be reached by means of air-tight doors. The coke or other 
carbonaceous fuel is introduced at the top by means of a 
door.- The fuel is dropped in from a specially-constructed 
hopper truck, which can be rcfadily run over the upper opening. 
In this way, charging does not take more than a few seconds; 
and the fuel does not require to be handled. By means of pipes, 
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air or steam may be driven into the generator as required. The 
carburetter is also an iron cylinder lined with iirerbrick, and 
filled in with bricks so as to make a checker-work, and thus 
expose great surface. Instead of fire-bricks, the upper part is 
filled with iron bars. It is in this apparatus that the oil re- 
quired to give luminosity to the- water gas is introduced , and it 
is found in practice that if the oil is allowed to fall on hot bricks, 
these are somewhat readily destroyed. Iron bars, therefore^ 
replace bricks in the upper part. The carburetter is also fur- 
nished with an air-blast. The superheater is rather larger than 
the carburetter, but is otherwise very similar. As, however, 
it is in one of the operations the end of the system, it is furnished 
at the upper part with a door, by which the products of com- 
bustion may be allowed to escape. It is, like the carburetter, 
filled with brick checker-work. An air-blast can also be turned 
on to the superheater. 

Suppose now that the apparatus is ready to heat up. A coke 
fire is lighted in the generator, and by means of an air-blast is 
compelled to burn in the closed vessel. The carbon of the coke, 
along with the oxygen of the air, forms carbonic anhydride 
(carbonic acid). The combustion so set up heats the upper 
layers of coke, with the result that the carbonic anhydride 
attacks the coke and becomes carbonic pzide — 

C + air = COa + N 
COa + C = 2 CO. 

One essential difference between carbonic anhydride and 
carbonic oxide is that, while the first gas cannot burn, the second 
is readily combustible. It will thus be seen that the heating up 
of the generator is due to ordinary combustion of carbon and 
oxygen, and that the final product is a combustible gas (carbonic 
oxide). The composition of the gases escaping from the gene- 
rators at this stage is — 

Composition of Generator Blast Gas. 

Carbonic anhydride 9*7 

Carbonic oxide 17*8 

Nitrogen 72*5 



lOO'O 



From the generator, the escaping gases are passed to the car- 
buretter, where they meet with a further air-blast, so nicely 
balanced as to bum only a portion of the carbonic oxide, with 
the result that, while a part of the carbonic oxide is burnt to 
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heat the carbaretter, a part also escapes combastioii. The 
action in the carboretter may be said to be as follows :— 

COa + 2 CO + air = 2 CO, + CO + N. 

The gases from the carbaretter then pass to the superheater, 
where once more air is forced in. In this operation the remain- 
ing gaseous carbonic oxide is burned up ; and the products of 
the combustion are allowed to pass to the outside air. The 
air-blast used is under a pressure of 12 to 15 inches of water, 
and is obtained by centrifugal fans worked by steam, at a rate 
equal to 2000 revolutions per minute. The composition of the 
heating-up gases, as they leave the superheater, is shown in the 
following t abl e : — 

Composition of Blast Products as Escaping from the Superheater, 

Carbonic anhydride 17*4 

Oxygen 3*2 

Nitrogen 79*4 



lOO'O 



It will be observed that all the carbonic oxide has, during 
these processes, been converted into carbonic anhydride, and 
that therefore no combustible gas leaves the superheater. The 
whole apparatus (generator, carburetter, and superheater) has, 
therefore, been heated by the coke in the generator. 

When the temperature has been sufficiently raised — 1000° to 
1200" C. (1000" C. = 1832" Fahr.)— the air supply is entirely cut 
off, and the door at the top of the superheater shut. The valves 
between the superheater and the washer and condenser are 
opened, and steam, at a pressure of 130 to 140 lbs. per square 
inch, is introduced into the generator, with the result that the 
hot carbon decomposes the steam, forming a mixture of carbonic 
anhydride and hydrogen — 

2 HtO + C = COa + 2 Hg. 
Steam. 

And, secondly, the carbonic anhydride, meeting with the hot 
carbon, acts as before — 

COa + C = 2 CO. 

At this stage, therefore, the gases escaping from the generator 
are the combustible carbonic oxide and hydrogen, with a pro- 
portion of carbonic anhydride. The composition of the gas is 
as follows : — 
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Uncarburetted Gas^ " Water Gas,*^ 

Carbonic anhydride 3*5 

Carbonic oxide 43*4 

Hydrogen 51*8 

Nitrogen 1*3 

lOO'O 

The coke from looo cubic feet of ordinary coal gas will yield 
3000 cable feet of water gas. 

Now, while the temperature of the flame of burning hydrogen 
is 3259'' C, and that of -carbonic oxide is 3042° C, yet the flames 
are practically non-luminous. The generator gas is, therefore, 
passed to the carburetter, where it meets with a very fine spray 
of paraffin oil, which is vaporized by the heat of the generator 
gases, and carried forward to the superheater, where it is broken 
up, or more possibly '* cracked ** and converted into permanent 
gas of high luminosity. Russian Solar Distillate, sp. gr. 875, and 
flashing at 170° to 200° Fahr., gives for each 5*46 lbs. of oil 1000 
cubic feet of 25-candle power gas, and the fuel required per 
1000 cubic feet of 25-candle power gas is 45 lbs. The operations 
in the carburetter and superheater may be explained thus— 

Carburetter* 

Non-luminous gas + oil vapour = mixture of non-luminous gas 

+ oil vapour. 

Superheater, 

Mixture of non-luminous gas + oil vapour = mixture of luminous 

and non-luminous gas. 

The composition of the gas is as follows : — 

Composition of Unpurified Carburetted Gas, 

Carbonic anhydride ) ..g 

Salphuretted hydrogen ) ^ 

Heavy hydrocarbons X4'6 

Carbonic oxide 28*0 

Marshgas i?'^ 

Hydrogen 35*6 

Nitrogen > . . . 1*0 

100 'O 

Any condensable hydrocarbon is removed by the washer; 
and the sulphuretted hydrogen and carbonic anhydride are 
taken out by lime or lime and oxide of iron in ordinary gas* 
works purifiers. There is nothing novel in the method of 
purifying the gas, as only the ordinary systems, so well known, 
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are employed. There is only a slight proportion of snlphoretted 
hydrogen ; and it comes to be a matter of consideration whether 
it is cheaper to remove the carbonic anhydride, or to simply 
increase the proportion of oil used, and so overcome the loss of 
luminosity due to the presence of that gas. 

It can be readily understood that, with such operations, it is 
essential to save as much heat as possible ; and with this end in 
view, the oil is heated before it is allowed to pass to the car- 
buretter. Humphreys and Glasgow use the waste heat of the 
superheater; while the Economical Gas Apparatus Company 
prefer to use the waste heat of the cooling apparatus. It will 
be readily understood that the manufacture of the gas from 
coke, steam, and oil rapidly reduces the temperature of the 
whole apparatus; and therefore it is necessary, after a period of 
from five to seven minutes, to cut off the oil supply, shut the 
valves between the superheater and the purifying plant, open 
the upper door of the superheater, and repeat the heating-up 
process by means of the air-blasts as before. This operation 
means a loss of about four minutes, after which the manufacture 
of luminous gas may be repeated. This cooling is shown very 
well by the increase in the proportion of carbonic anhydride in 
the gases as passing off from the generator. After four minutes, 
the proportion is nearly 5 per cent. ; and after seven minutes it 
is fully 12 per cent. The actual figures are as follows : — 

Composition of Generator Gases. 

X Min. 4 Min. 7 Min. 

Carbonic anhydride o'8 .. 4-7 .. 12' i 

Oxygen o'o .. o'o .. 0*0 

Carbonic oxide 48*2 .. 40*6 .. 29*9 

Hydrogen 486 .. 52*7 .. 56*1 

Nitrogen 2*4 .. 2*0 .. i'q 

The analyses of the average malce of the unpurified and puri- 
fied carburetted gases at the Liverpool works are as follows : — 

Unpurified Carburetted Gas. 

Carbonic anhydride 4*1 

Heavy hydrocarbons zx*8 

Oxygen o'O 

Carbonic oxide 30*1 

Methane 20*7 

Hydrogen 28*7 

Nitrogen 46 

• 

100*0 



NORTH BRITISH ASSOCIATION. I75 

Purified Carburetted Gas, 

Carbonic anhydride 0*0 .. o'2 

Heavy hydrocarbons I2'3 .. 11*7 

Oxygen o'o .. o*i 

Carbonic oxide 32*0 .. 32*1 

Methane 2i'2 .. 21*2 

Hydrogen . . 28*2 .. 28-8 

Nitrogen 6*3 .. 5*9 



lOO'O .. lOO'O 

For those who may desire more detailed information as to the 
actual * constituents present in the gas, the following analysis 
of a sample of the Baltimore Gas-Works product may be found 
useful : — 

Hydrogen 46*49 

Marsh gas 1 1 ' 75 

Carbonic oxide 21*51 

Nitrogen 4*30 

Oxygen 0*20 

Ethylene 6*50 

■ Propylene 0*35 

Butylene 0*15 

Paraffin '^*»" °"5° 



Olefine 
Series. 



Series 1 P^opane 100 

benes. I Butane. 



7'25 



100*00 



The following table of the composition of ordinary cannel coal 
gas is given for comparison : — 

Composition of Cannel Coal Gas. 

Hydrogen 45-58 

Marsh gas 34'9o 

Carbonic oxide 6*64 

Heavy hydrocarbons 6*46 

Nitrogen 2*46 

Carbonic anhydride 3*67 

On comparing this tat^e with the previous results, it will be 
observed that the constituents present are the same, and that 
the main difference lies in the larger proportion of carbonic 
oxide, and the lower amount of marsh gas in the carburetted 
gas, as compared with the coal gas. If we consider the illu- 
minating value of the constituents, we shall find that the substi- 
tution of carbonic oxide for marsh gas will not to any extent 
affect the luminosity, as, while these gases are practically non- 
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luminoas, marsh gas is in practice found to be more harmful to 
luminosity than carbonic oxide. 

Lighting Value of 5 Cubic Feet. 

Candles. 

Carbonic oxide — 

Marsh gas 5*2 

Ethane 35*7 

Propane 56*7 

Olefine 70'0 

Propene 123*0 

Acetylene 240*0 

The interchange of gases will, however, to some extent affect 
the thermal value of a definite weight of the gas, for a given 
weight of marsh gas is of more value for heating purposes than 
the same weight of carbonic oxide. 

So far I have been making use of tables published by the 
patentees ; but I now quote independent evidence. This can 
readily be given ; for the Edinburgh and Leith Gas Commis- 
sioners have lately gone most fully into the matter, and have 
had the best scientific assistance procurable. The results I 
now show fully corroborate the figures previously quoted, and 
distinctly prove that the claims of the patentees have not beea 
exaggerated. 

Unpurified Carburctted Gas, 
Edinburgh Tests (Professor Crum Brown). 

Carbonic anhydride 4*2 

Heavy hydrocarbons 10*5 

Oxygen 0*0 

Carbonic oxide 32*& 

Methane 16-5 

Hydrogen 32*2 

Nitrogen 2'S 

Purified Carburetted Gas, 
Edinburgh Tests (Professor Crum Brown). 





A. 


B. 




C. 


D. 


Carbonic anhydride 


0'2 


0'2 




03 


0-2 


Heavy hydrocarbons 


. 12*6 


.. I3'6 




ix'9 


•• II'O 


Oxygen .... 


O'O 


O'O 




O'O 


0*0 


Carbonic oxide . . 


. 28-6 


.. 26-6 




29-9 


.. 30-5 


Methane .... 


. 15*9 


.. X9'9 




l8*o 


.. 17*5 


Hydrogen .... 


• 35'4 


.. 33-5 




34*9 


•. 35*7 


Nitrogen .... 


. 7-3 


.. 6-2 




5*9 


.. yi 



% 
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Purified Carburetted Gas, 
Edinburgh Tests (Mr. Stenhouse). 

No. 3. No. 4. 

Sulphuretted hydrogen 0*0 .. 0*0 

Carbonic anhydride o'o .. 0*0 

Hydrocarbon vapours * i'5 •• 0*9 

Heavy hydrocarbons 7'6 •• 7'^ 

Oxygen 0*4 .. o'o 

Carbonic oxide 30*0 .. 30*7 

Marsh gas 29'3 .. 32*8 

Hydrogen 19*9 .. i8*o 

Nitrogen 11 3 .. 9*8 

loo'o •• 100*0 
Candle power, 20*22. 

The last table may be compared with Mr. Stenhouse's analyses, 
of the cannel gas as now supplied to the City of Edinburgh. 

First Second 

Analysis. Analysis. 

Sulphuretted hydrogen o'o .. o'o- 

Carbonic acid o'o .. 0*6 

Hydrocarbon vapours 1*2 .. x*2 

Heavy hydrocarbons 7*2 .. 7*6 

Oxygen 0*2 .. 0*2 

Carbonic oxide 9'6 .. 9*8 

Marsh gas 38*4 .. 384 

Hydrogen 43*3 .. 42*2 

Nitrogen o'x .. o'o 

lOO'O .. lOO'O 

The question of cost is one which I am not qualified to deal 
with ; but I may annex a table, the details of which have beea 
compiled from the books of one^of the most energetic and 
accomplished of gas makers — Mr. Stelfox, of the Belfast Corpo* 
ration Gas- Works. 

Cost of Manufacture of z^'Candle Power Carburetted Water Gas, 

Pence. 

Oil, 3§ gallons, at 2|d 10*10 

Coke (inclading boiler fuel) — 45 lbs., at 128. per ton . 2*90 

LAbour, total employed i'50 

Purifying materials 0*50 

Repairs and maintenance I'oo 

Water (if not re-circulated) 0*20 

Management and sundries o'8o 

Total cost per 1000 cubic feet made . . . . 17*00 
P/ii« 5 per cent, lost in distribution .;...« 0*85 

Total cost periooo cubic feet sold ..... 17*85 

Cost per pound of sperm sold • . . o'2oS 

N 
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This estimate does not inclade the value of residual tar, which 
is equal to 10 to 15 per cent, of oil osed, and fetches in one 
works 19s. per ton, as against 21s. per ton for coal tar. From 
the cliaracter of the materials used, as well as of the plant, it 
can easily be understood that there is little or no dust and no 
smoke. All the disadvantages of the old retort-house are done 
away with. Of course, as coke is required, it is cheaper and 
better to continue the old process side by side with the new ; 
but any manager can so regulate the excess production of coke 
that no more is made than can readily be sold, or he can even 
regulate matters so that no coke is sold. The coal gas can be 
easily mixed with the carburetted gas ; and if once mixed the 
gases cannot separate, for gases are quite different from solids, 
or even liquids, as one of their essential physical properties is 
that they must mix, no matter what their densities be, and that 
once mixed they cannot again become layered. 

The specific gravity of ordinary coal gas is about 470 ; of 
water gas, 570 ; of the Belfast mixed coal and carburetted water 
gas, 545« The enriching value of carburetted water gas is about 
one-fifth, or 20 per cent., more than its nominal value. 

Another great advantage is the comparatively small space 
occupied by these plants. Four complete sets can be placed 
in a building 95 feet by 55 feet ; and this includes plenty of room, 
not only for the generators, carburetters, and superheaters, but 
also for the necessary boilers, air-fans, engines, a store-room, 
and office. But it does not include purifying plant or holders. 
Such a plant can easily manufacture 1,400,000 cubic feet of 
illuminating gas per day. 

The great outcry against the carburetted water gas is that the 
largely increased proportion of carbonic oxide makes the gas 
very poisonous. Now, there can be no doubt that carbonic 
oxide is an extremely poisonous gas — in fact, so poisonous that 
even a small proportion in admixture is highly dangerous. In 
the Edinburgh coal gas there was nearly 10 per cent, of carbonic 
oxide. Now, such a proportion is most highly poisonous; and 
the mere increase in the proportion cannot make the mixture 
any more fatal. On the other hand, it has been suggested that 
carbonic oxide being odourless, it becomes more highly dangerous 
when in carburetted gas than when in coal gas. But those who 
urge this theory altogether forget that while their contention 
would be perfectly correct were pure water gas sent out to the 
consumer, it Is absolutely unfounded when carburetted water 
gas is delivered to the mains. Those who have had experience 
of oil gas well know that such gas has a much stronger odour 
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than ordinary coal gas ; and therefore the mixture of oil gas 
and water gas, known as carburetted water gas, should it escape 
into a room, will be more easily and more early detected than 
coal gas would be. If the gas manager is to be compelled to 
turn out non-poisonous gas, he must shut up his works. 

Discussion, 

r 

The President said he was sure the members were all very 
much indebted to Professor Macadam for his valuable con- 
tribution to the day's proceedings. If anyone had any questions 
to ask, he had no doubt Professor Macadam would give them 
satisfactory answers. 

Mr. J. Napier Myers (Saltcoats) said he understood Professor 
Macadam to say that while solids, and even liquids, might be 
mixed and separated, the same did not hold good of gas, but 
that when gases were once mixed there was no possible chance 
of separating them. He should like to know if the opinion 
held by some gas managers, that gases of different qualities 
w^e apt to form layers in a gasholder, was a fallacy. He could 
not say he had experienced it himself; but he had frequently 
heard gas managers say this would result. 

Mr. T. Wilson (Coatbridge) said Professor Macadam had 
furnished them with particulars of the dififerent water-gas appa- 
ratus, and the working of them, and also the cost of working at 
Belfast. He thought he had omitted to give them the illumina- 
ting power in that city. 

Professor Macadam said it was 25 candles. 

Mr. Wilson said this would enable them to determine whether 
coal gas or water gas was the more suitable« 

Mr, A. Bell (Dalkeith) said he had never had anything at all 
to do with the manufacture of carburetted water gas for illu« 
minating purposes ; but some years ago he was concerned with 
the manufacture of a gas containing from 15 to 20 per cent, of 
carbonic oxide. With regard to its poisonous properties, he was 
not so very sure that Professor Macadam had put the matter 
his way. The question he wished to ask was whether it was not 
cumulative— did not the human system hold water gas for a much 
longer time than ordinary coal gas ? If they doubled the quantity 
of carburetted water gas, surely it must be more poisonous than 
the smaller quantity of carbonic oxide in coal gas. Suppose two 
men were asphyxiated, the one with coal gas and the other 
with carburetted water gas, which would be the more likely to 
recover ? He held that the coal-gas man would, and that the 
other would go. In an oil-works, the place of which he was 

N 2 
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speaUng— of coarae, it was a roagh place, and no cutting off, re- 
qoiring the apparatas to be sbnt down— if anything went wrong 
they had to cut in and let the gas blow freely. Some men could 
stand it well, bnt others very little. He himself conld stand a 
great deal of coal gas without being asphjrziated. He had a man 
hi his employment who, if he got three breaths of the gas they 
mannfactured, went into convulsions. He was a fitter, and a 
good workman ; but, being of no use to them, he had to leave. 
He went to Glasgow, where he could stand the old quantity of 
coal gas. This showed that there was a diffierence between the 
two gases. He had been twice asphjrxiated himself. He had 
all his life made it a point that wherever there was danger he 
gook it himself, because he knew exactly the moment when to 
stop. With water gas, however, a man stood no chance ; he 
simply went down like a stone. He had twice been carried out 
insensible. One poor fellow, after perhaps a dozen such cases, 
was incapacitated for life — ^the man became useless. He held 
that the gas was deadly poisonous, and that it was doubly 
dangerous to have twice the quantity of carbonic oxide in it. If 
they were using water gas, they surely must increase the danger* 
Many people had no smell. He had a man in his works who 
could allow gas to blow all round him, and not know of it. A 
man like this would be simply killed if he breathed water gas. 
He would like to ask Professor Macadam if the poison in this 
gas was not cumulative. 

Mr. A. Wilson (Dawsholm) said that, as one who had had a 
little experience in the manufacture of water gas, he considered 
there was not much more danger with it than with coal gas ; 
nor did he think that there was any more risk in the use of it. 
Mr. Bell talked about men getting asphyxiated. He did not 
think that in his works men were ever in positions where they 
could be a8ph3ndated. He did not consider that a man should 
be placed in a position where he would get such a dose of gas — 
either coal gas or water gas — as would do him harm. But he 
really did not think it would make much difference whether it 
was coal gas or water gas. He thought the evidence was that 
the latter could be used just as safely as the former, and that 
accidents with it were not more frequent than with coal gas. 
The point, of course, which everyone must consider for himself 
was which was the more economical to make, water gas or coal 
gas. In some cases — certainly in his own experience— it was 
much cheaper to make coal gas and enrich with oil gas than to 
make carburetted water gas. There were thus circumstances 
where it might be more economical to use water gas ; but in other 
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cases he thought that coal gas, if it were economicaUy made, 
would for a loug time certainly hold its own with water gas. 

Professor Macadam said the first question put to him was by 
Mr. Myers — as to gases layering. In answering this question, 
he thought he must, in the first place, draw attention to the fact 
that he said that " gases when once mixed cannot layer " — that 
was to say, that if they mixed gases thoroughly, as should be 
done, they could not be again separated from one another. 
They could not have heavy carbonic acid separated from light 
hydrogen when once they were mixed together. This was a 
well-known physical condition. If they were to send into the 
gasholder probably a heavier gas at one time than at another, 
they might have, for a time, what was known as layering — there 
was no question about that. After a while, if they had time, 
they would pass through one another — diffuse through one 
another — and then the mixture became homogeneous. But 
there was no doubt that, if they put into a holder a heavy gas 
and then a light one, they would have layering, but only for 
a time. He maintained that gases once mixed could not 
separate. Then as to the quality of the gas. In Belfast it 
was 25 candles; but they might turn out an i8-candle, a 
30-candle, or even a higher quality- gas. It was simply a 
matter of the quantity of oil they put in. That was one of the 
advantages of the process. In Mr. Bell he had a more serious 
antagonist to attack. But, in the first place, he thought that 
gentleman was wrong about asphyxiation. He believed it re- 
quired a very strong man indeed to stand oil gas. He (Professor 
Macadam) was in the same position as that referred to by Mr. 
Bell. Coal gas did not affect all to the same extent ; but the 
gas from paraffin was a totally different matter, because it con- 
tained an amount of sulphuretted hydrogen. In this they had 
^an altogether new element introduced, and a very poisonous 
gas. Therefore he was not at all astonished at Mr. Bell's state- 
ment. In fact, he had himself seen men affected by paraffin oil 
gas. Coal gas did not affect himself; but he did not think this 
had anything to do with the poisonous property of carburetted 
water gas. If a man took 2 per cent, of prussic acid, it was 
poisonous ; if he took 100 per cent., it was more poisonous. 
But he did not think it mattered to the man whether he was 
killed by 2 per pent, ot 100 per cent., as they were both certain to 
kill him. To breathe 5 per cent, of carbonic oxide was poisonous 
within five minutes, let them mix any way they liked. Car- 
bonic oxide was the most poisonous gas they had at present, and 
if they took an ordinary coal gas, with a mixture of zo per cent. 
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of carbonic oxide in it, it was moch over the poisonons quality* 
By most people, a very mnch less percentage of carbnretted 
water gas tlian of coal gas was noticeable by the odonr of it. 
He did not, however, take exceptional noses such as Mr. Bdl 
had jost mentioned. Therefore he considered that carbnretted 
water gascoold not beheld to be more dangerous than coal gas. 
Mr. Wilson had used the words '* water gas." But he must 
again draw their attention to the difference between the two 
gass p w ater gas and carbnretted water gas. 

Mr. WiLSMi : I intended to speak of carbnretted water gas. 

Professor MACAi>m: Then I have simply again to try to force 
upon the meeting the absolute maetmity there is nowadays, with 
two distinct processes, of using the terms umwutly. 

The President asked for a hearty vote of thanks to 
Macadam ; and this was accorded. 



KEITH'S AUTOMATIC AIR AND GAS COMPRESSORS. 

Mr. George Keith, jun. (London), read the following paper, 
prepared by his feither, Mr. James Keith, illustrative of Keith's 
automatic idr and gas compressors, an exhibition of which was 
given on the platform :-> 

Ever since the introduction of high-pressure incandescent gas- 
lighting in Belgium by the Som26e-Greyson Company, many 
attempts have been made to produce an apparatus for compres- 
sing ordinary coal gas taken from the street-main, and supply- 
ing the gas so compressed regularly and steadily to the burners 
and mantles in use. Naturally, water pressure, or water power, 
has generally been applied for the working of the gas compres- 
sors produced. But the cost of water under pressure being 
considerable in most towns and cities in the United Kingdom 
and elsewhere, the game, after all, was scarcely worth the candle, 
unless such machines could be made to work efficiently and 
economically either with a low water pressure or with a water 
cistern on a second floor, and above all automatically ; and this 
is what has never been done until Keith's Automatic Air and 
Gas Compressors came upon the scene. 

This invention is worked by the ordinary water service, either 
from the main or a cistern ; is absolutely automatic in action ; 
acts as a governor as well as a compressor ; uses an infinitesimal 
amount of water (only from about one to one-and-a-half gallons 
per hour for every xo cubic feet of air or gas compressed) ; meets 
with the approval of the water companies ; is silent in operation, 
and has practically no visible movement ; is devoid of friction in 
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the air and gas-pump portions, which require no leathers nor 
packings nor oiling ; can be placed almost anywhere with safety ; 
gives a steady unvarying pressure of air or gas without pulsa- 
tion on either the inlet or the outlet side ; and is acknowledged 
to be the most compact, economical, and perfect apparatus 
of the kind. 

For high-pressure incandescent gas lighting, or for the com- 
pression of air and the supplying of it under pressure for the 
better combustion of acetylene gas, Keith's apparatus mentioned 
stands unrivalled ; and the cost of water for working need not 
be taken into account, as, even at the high price of water in 
London, the cost only amounts to about id. for every looo cubic 
feet of gas or air compressed and used, while the apparatus 
being entirely automatic, the whole action starts or stops on the 
mere turning on or ofiF of the gas or air taps at the burners* 
The apparatus is at present made in two sizes, which are of 
different construction ; but in both the principle is essentially 
the same. They consist of a reciprocating water-motor, act- 
ing directly on a practically frictionless, double-acting pump, 
which takes the gas from the main, and then forces it into a 
small holder weighted to the desired pressure, which, in the 
case of the Som26e-Greyson burners, is from 7^ to 8 inches 
water-gauge. This holder is arranged so as to control the water 
supply to the motor — ^shutting it off when rising, and opening it 
when falling. In the case of the small machine [one of which 
was shown upon the platform], which is arranged for supplying 
from xoo to 150 cubic feet of compressed gas per hour), the 
pump and motor parts are enclosed by the weighted holder ; 
while in the larger apparatus, which will supply from 300 to 
500 cubic feet per hour, the holder floats in a tank alongside the 
pump and motor portion, but on the same base. In all other 
machines for the same purpose, the principal trouble has been 
experienced with the pump portion; the work done in over- 
coming the friction of the pistons and glands of which amounted 
to considerably more than the actual work performed in 
raising the pressure of the gas, even when kept well lubri- 
cated and fairly slack, to say nothing of the trouble arising 
after being in use for a time, owing to leakage of gas at the 
glands and pistons, and the clogging up with dirty oil. All 
these troubles are overcome in the Keith apparatus, by using, 
instead of a fitted and packed piston, a small holder or bell» 
working in a deep annular water seal. This gives at once an 
absolutely tight piston, with no friction, and requiring no lubri* 
cation or cleaning whatever. The top and underneath portions 
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of the pampiog-ben are each connected to suitable uilet and 
diflchaige valves, so arranged as to make it dooUe acting. 
In the case of the water-diiven compressors, the disdiarge of 
the motor is arranged to pass throng the seals and keep them 
overflowing ; and from thence into the holder seal, before being 
run to waste. It will at once be seen that, by doing away with 
the friction of the piston and glands of the pnmp, the power 
required for raising the gas pressore is redaced to the minimain. 

As is now well Imown, gas burned under the high-pressore 
incandescent system at from 8 to 10 inches water-gaoge pressore, 
gives about 30-candle power for every cubic foot of gas consumed ; 
so that the smaller size apparatus exhibited is capable of fur- 
nishing about 4500 illuminating candle-power, while the larger 
apparatus is capable of furnishing about 15,000 iUominating 
candle-power, at a cost for gas of 150 and 500 cubic feet per hour 
respectively, and at the merest trifling cost for working by 
water. Unlike other arrangements for a similar purpose, the 
apparatus described is entirely free from smell, noise, and irre- 
gularity in working. These figures apply to the use of i6-candle 
power London gas ; and, without doubt, the results would be 
even better with Scotch gas. 

Keith's apparatus is being used preferentially by the Intensified 
Gaslight Company, Limited (Somz6e-Greyson System), by the 
Welsbach Incandescent Gas Light Company, Limited, and by 
others, for their high-pressure systems of gas lighting. The plant 
is in use for lighting the large lamps hi front of the London 
Pavilion, Piccadilly, the Metropolitan Music Hall, Edgware 
Road, and elsewhere in London and the Provinces. 

The foregoing description applies to the gas-compressors 
worked by water pressure. Very often, however, water pressure 
is not available, or it is, perhaps, inconvenient or expendve to 
apply water power to such mechanism; accordingly, under 
recent developments, the same end can be attained without the 
adventitious aid of water, as is illustrated by the latest form of 
Keith's apparatus now shown — ^the power for working the 
apparatus being wholly obtained from the heat of a gas-burner. 

The small apparatus, working in the manner here described, 
without the use of water pressure, but by power developed in a 
little hot-air motor, merely from the heat of a bunsen burner 
consuming a few feet of gas per hour, is capable of supplying 
(say) 15 Somz6e-Greyson burners, each consuming 10 cubic feet 
of gas per hour. Each burner gives a light of 300 candles, 
and is the perfection of simplicity in power development from 
' the gas itself, and in the working mechanism. 
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Of course, the working mechanism of the compressor may be 
driven by any other mechanical power — such as electricity, a 
running shaft, or any other power available — in a manner some^ 
what similar to that of driving it by the hot-air motor. The 
result, so far as the invariable pressure obtained (whether the 
full number of burners be turned on or not), and the perfect 
automatic action of the compressor itself, is the same as 
with the apparatus shown at work, or with the compressors 
worked by water pressure previously described. 

It may be explained that while the automatic action of the 
water-driven and hot*air driven machines is due to the rising 
and foiling of the loaded gasholder into which the gas is com- 
pressed, and the result— -perfect automatic regulation— is the 
same, there is a difference in the way this is brought about. In 
the case of the compressor worked by water motor, the water 
pressure actuating the motor is externally turned off or on by the 
variation in level of the loaded gasholder — the dropping of the 
gasholder turning on the water. In the case of the compressor 
worked by hot-air motor, it is the gas itself which is controlled 
by the rising and falling of the loaded gasholder ; the rising of 
the gasholder beyond a certain level practically stopping the 
inlet of the gas from the main to the compressor valves, and 
enabling the compressed gas inside the apparatus to be circulated 
by the compressing bell — any additional gas from the main being 
admitted automatically as it may be required. 

The apparatus is also suitable for automatically increasing 
the pressure of gas in buildings or districts where an excep- 
tionally low gas pressure prevails ; compressing oil gas, acety- 
lene gas, air, &c., and supplying these without variation at the 
increased pressure; making and supplying air gas; and (by 
another modification) compressing and mixing air and other 
gases in measured, regular, and unvarying proportions. 

Keith's automatic compressors can be made of any si^e suit- 
able for any requirements; and when used automatically for 
increasing the gas pressure on special buildings, or in low-lying 
districts, they can be made in duplex form, so far as the pump- 
ing or compressing parts are concerned, in order to give increased 
'efficiency and simplicity— the two or more pumps working into 
one large holder. The Journal of Gas Ligkiing lately described 
the construction and action of Keith's automatic compressors, 
and their suitability for increasing pressure.* 

The burners exhibited in connection with the apparatus are 
the Som26e-Greyson burners, which, up to the present, are 

♦ See Vol. LXXIII.. p. 1363 ; and Vol. LXXIV., p. 37. 
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andoabtedly the best burners for high-pressare incandescent 
gas lighting. The mantles for these homers are specially pre- 
pared by the Welsbach Company, and are extra strong ; and, 
although they might, with profit, last longer, these mantles 
sometimes last with apparent foil efficiency for six months or 
more* Undoubtedly, the higher pressure of the compressed gas, 
and the air induction passing through the mantles, blow o£f the 
burnt dust or carbon, and tend to harden the framework and 
prolong the life of the mantles. 

The conclusion that there is a bright future opening before 
the principle of high-power gas lighting, appears to be quite 
irresistible; and those gas corporations and companies who 
give this system of lighting most encouragement, as well as 
those incandescent gaslight companies who decide to make the 
system a speciality, will, under proper conditions, before very 
long reap a rich reward. 

Discussion, 

The President was sure they were all very much indebted to 
Mr. Keith for showing his apparatus; and, personally, he was 
very glad that he had brought the apparatus worked by hot air. 
He thought it was to be preferred to the hydraulic machine, 
because it put the whole system under gas, which was of very 
great advantage to them. 

Mr. A. Bell (Dalkeith) asked at what pressure the gas was 
going into the burners. 

Mr. Keith : 7^ inches. 

Professor Macadam said he should be very much obliged if 
the reader of the paper would give them some information as to 
the constitution or composition of the mantles which he had 
shown, and which, as he had told them, would last for six 
months with unimpaired luminosity ; because it was well known 
to those who had used the mantles of any Company — and 
more so of the Welsbach Company — that there was a very 
great loss of luminosity. If, therefore, the Welsbach Company 
had now been able to bring out a mantle which would not be 
affected by long use, but would rather be improved, then they 
had certainly solved a very great difficulty. He had had con- 
siderable experience with Welsbach burners, and he was not 
perfectly clear that there was very much saving in cost in 
using these burners, because what saving there was in gas 
was lost in the cost of extra mantles. He had been balancing 
up the accounts of his house very carefully ; and, beyond the 
fact that there was increased luminosity (which, he admitted, 
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was a considerable matter), there was not much saving. He 
should like to know what the composition of the improved 
mantle was ; and if it were patented, the number of the patent, 
so that he might be able to find out its composition. 

Mr. T. Douglas Hall (Montrose) said he should like to ask 
a very simple question. The pressure, at that moment, was 
7i inches, what was the consumption at the point of combustion ? 
Did the increased pressure increase the consumption at the 
point of combustion ? 

Mr. A. MacPherson: Perhaps Mr. Keith will tell us what 
amount of gas is being consumed in the motor. 

Mr. Keith did not think he made the statement that the 
mantles shown were improved by being kept burning. The 
statement he did make was that the mantles did not lose their 
luminosity so soon as they appeared to do under ordinary con* 
diliBOs; because, for one thing, they never got smoked. He 
could not giv^ Piufo woT M acad am the composition of the mantles. 
He did not profess to know anything whatever about tiwm; 
the only thing he professed to know about was the machine he 
used. But certainly, from his own experience, he found that, 
when he got a good mantle, it would last a very long time. He 
only had the authority of the Welsbach people themselves for 
saying that the high pressure had the effect of hardening the 
mantles. There was one thing, though, that while the mantle 
did last they were getting a great deal more out of it; they 
were getting (say) 300 candles out of one of these mantles, as 
against the usual 60 candles. The mantles cost, perhaps, is. 6d. 
each, as against the ordinary-sized mantles at is. each ; and, 
supposing a mantle to last only a quarter of the time with high 
pressure, they would be getting value out of it all the while. 
About the consumption of the burners at low pressure, he would 
hardly like to speak, because it would vary very much with the 
pressure at the time, and he had no figures to work upon. 

Mr. Hall : I do not think Mr. Keith has exactly understood 
my question. I want to know the consumption at the ordinary 
pressure, and under the 7^ inches of pressure. 

Mr. Keith said that, with London gas, the consumption at 
high pressure was 10 cubic feet. It might be a little more with 
Scotch gas ; but they were getting 300 candles. 

Mr. Bell : Is that without variation of pressure ? 

Mr. Keith : Without variation. The real secret of it was 
that, by increasing the pressure of the gas, more air was drawn 
in at the burner ; and it was found that, with i6-candle gas, five 
to one gave the best results. They might bum more gas by 
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makii^ it four to one. It was a quettton, with richer sbs^ 
whether thejr could not reduce the nozde; and in tiiis way mix 
more air wtth the gas. He had experimented with mixtores 
above five to one— as moch as eight to one; and ateii^t to one 
he got no lominodty at all. There was so much air in the gas 
that there was not soffident heat to heat np the mantle at alL 

Mr. M*GiLCHRisT : What is the oonsomption oCgas onder the 
present conditions ? and what woold be the consumption under 
the increased pressore ? At the present time, with a Welsbach 
Ught, there is a coosomption of something like 3} or 3f cubic 
feet. What extra gas is consumed by the increased pressore ? 

Mr. Bell: Has that ever been terted by meter? 

Mr. Keith said it had ; but he could not then give the actual 
result All he could tell them was that, of course, they could 
not compare the burner he had shown with the ordinary incan- 
descent burners at all. As it was burning befiore them, it was 
not getting the full efficiency of the extra pressure. One of the 
greatest advantages of the apparatus shown was that, if any« 
thing should go wrong with the machine, or anything else, the 
gas went through at the ordinary pressure, and they got some 
light ; they did not go into darkness. The apparatus was not 
meant for a low pressure ; it was intended for a high pressure 
and nothing else. They could not get at what the consumption 
of gas would be with a low pressure. 



Votes of Thanks, Etc. 

' The President said they had had very good papers from Mr. 
Yuill, Professor Macadam, and Mr. Keith ; and he thought they 
aU deserved a very hearty vote of thanks, which he had great 
pleasure in proposing. 

Mr. T. Wilson (Coatbridge), the Past-President, said he had 
a very pleasant duty to perform in presenting to Mr. Pooley 
the Prerident's Medal. He hoped it would keep Mr. Pooley in 
mind of as saccessfdl a meeting as the Association had ever 
had ; and he trusted that Mr. Pooley would be l(Hig spared to 
wear it. 

The President thanked Mr. Wilson, and all the members, 
for the medal, which he should prixe very much. He should 
keep it as a memento of this most successful gathering. 

Mr. EwiNG proposed a vote of thanks to Mr. Carlow for the 
excellent way in which he had carried on the Association during 
the year, and for his assistance in the conduct of the business. 

Mr. Carlow said the work of the Secretary was certainly very 
great at all times ; but he was amply repaid when he saw the 
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members turning out in sucli large numbers. One thing he 
would say, that this year he had had much more difficulty in 
persuading members to come forward and give papers for the 
meeting. Had it not been for the kindness of Professor Macadam 
and Mr. Keith, the meeting would not have been so successful 
as it had been; and he would impress upon the members- 
more especially the younger ones — ^their duty of coming forward 
to take part in the work of the Association. Unless they did so, 
the work for which it was established would come to a stand- 
still. So far as he was concerned, he would spare himself no 
labour in conducting the affairs of the Association ; but he had 
a feeling that as he had been Secretary for over twelve years, he 
should resign the secretaryship, and let a younger man take 
the reins. He would now give intimation of his intention, so that 
next year, in the ballot-paper, they might substitute another 
name for Secretary. 

Mr. M'GiLCHRisT believed he represented the views of the 
members generally when he expressed the opinion that, if Mr* 
Carlow thought he had not got very good masters, they knew 
that in him they had a very good servant ; and they hoped the 
day was far distant when Mr. Carlow would leave his post 

Mr. YuiLL said that perhaps they were not all aware of the 
amount of labour and trouble Mr. Smith, of Stirling, had had 
in arranging for the meeting ; and he thought they ought not to 
leave without according to that gentleman a hearty vote of thanka 
for the trouble he had been at in trying to accommodate them» 

Mr. Smith, in a word, returned thanks. 

This concluded the meeting. 

The members and friends dined together in the Station Hotel 
— Mr. PooLEY presiding. A short toast-list followed. 



On Friday a most delightful excursion, attended by over 150 
persons, took place from Stirling to the charming district of 
the Trossachs. Among the guests present were the respected 
father of the President. After a visit to the lower end of Loch 
Katrine, luncheon was served in really first-class style in the 
Trossachs Hotel. On the return journey, tea was partaken of 
in the Dreadnought Hotel, Callander ; and on the platform of 
the railway station there the assemblage dispersed. 
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ANNUAL MEETINa, AXJO. 8. 

This Meeting was held in the CityjHaU, Dublin^Mr. }. 
AucHTERi^NiE, of Mallingar, the President for the year, in the 
chair. There was a very good attendance. 

Report and Accounts. 

The report of the Committee, with the accounts, was submitted. 
The Committee expressed regret that during the year death 
had claimed one of their number — Mr. Patrick Egan, of Tralee. 
Knowing that he had left a large family who were not well pro« 
vided for, £s was voted from the funds of the Association, which 
the Committee supplemented by individual subscriptions; so 
that a sum of ;£'i2 7s. was sent to the widow and family. The 
abstract of accounts showed a balance in hand of £24 i8s, iid. 
The membership of the Association stood as follows : Ordinary 
members, 56 ; extra-ordinary members, 26 ; honorary members, 2 
— ^total, 84. 

On the motion of Mr. D. Williamson (Clones), seconded by 
Mr. F. Eustace (Tullamore), the report and accounts were 
unanimously adopted. 

New Members. 

The following gentlemen were, on the motion of Mr. S. B. 
Langlands (Coleraine), seconded by Mr. J. G. Tooms, of Carrick- 
on-Suir, admitted to the Association: Barrett, P., Rathkeale; 
Carter, J. M., Castlebar; Dunn, J., Auchnacloy; Egan, M., 
Tralee ; Pagan, G., Clara ; Kneeshaw, W., Clonmel ; Maloney, 
T., Cashel; Patterson, J., Tipperary; Richmond, J., Kilkenny; 
Skinner, Robert J., Londonderry; Stewart, G. H., Ennis ; Stott, 
C. W., Parsonstown. 

The President*s Address. 
The President then delivered the following 

INAUGURAL ADDRESS. 

Someone has said that there is nothing in the world so 
delightful as the bliss of requited love. But the conditions 
of human life are such that even this brings responsibilities 
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in its train. So, for the first eleven months of bis office, the 
President of your Association has a very pleasant time to enjoy 
the privileges and honours of his position. But time passes, 
and he has soon to account for the faith that has been placed 
in him ; and, to quote a phrase of one of our prominent empire 
makers, he has to " face the music "—the music in this case 
being the delivery of an address to a body of gentlemen, most 
of whom have far greater experience and ability than myself. 
In fact, so conscious am I of my shortcomings at this moment, 
that I am like a nervous gentleman of my acquaintance who so 
dreaded the ordeal of appearing before the hymeneal altar, 
that he was constantly debating whether or no he should pack 
up and make o£f before it was too late. Soldiers, however, tell 
OS that it takes a brave man to run away from his comrades, 
and that it is fear that often impels them forward. Knowing 
how little of importance I can communicate to such a Society 
as ours, and our meeting coming so late in the season, when 
so many able Presidents of other Associations have already 
touched in a masterly fashion on all the current subjects of 
interest to the profession, it is only fear of ridicule, and the 
assurance of your kindly and sympathetic support, that has 
prevented my proving an absentee. 

Casting about in my mind as to the why and the wherefore of 
Inaugursd Addresses, I have come to the conclusion that it is a 
very reasonable practice for the Presidents to touch on the 
success, or otherwise, of the Societies they preside over, and to 
give a brief risumi of the progress made by the profession as a 
whole. In our desire for change and advancement, however, 
addresses have been so elaborated that they have become rather 
an infliction both to hearers and deliverers, unless the President 
has happened to be one of the pioneers in experiment and dis* 
covery. Keeping this in view, I shall confine my few remarks 
to what concerns the management of small gas-works, more 
particularly in Ireland. But before proceeding to my subject 
proper, I must thank you all very heartily and sincerely for the 
honour you have done me in electing me to the presidential 
chair. If I do not rise to the level of your hopes, I trust I may 
leave my office with its prestige undiminished. 

Gas managers in Ireland suffer under many disadvantages 
compared with their brethren on the other side of the Channel. 
In the first place, we are far removed from the coalfields ; and 
although we are again and again assured that there is an abundance 
of coal in Ireland, we have still to go on pa3dng from two to three 
times the price paid by our more fortunate confreres on the 
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other side. The same may be said of fire-clay goods, and, in 
fact, of all our manafactoring plant Again, we have to £Aoe 
poor prices for tar and liqoor ; the latter product being in many 
cases a source of expense instead of revenue. Our constituencies 
are small ; and the extent of our mains, with correspondingly 
high leakage, is excessive compared to the output of gas and 
number of consumers. Nor is this latter state of affairs likely 
to be improved in the future ; for under the Labourers' Cottages 
Acts our suburbs are being taken up with this class of houses, 
with their half-acre or more of land, and mains have to be run to 
light the roadwajrs, and as there is no prospect of any return 
farther than the few street-lamps, I fear that our unaccounted- 
for gas will still remain high. These causes handicap us severely, 
and put us entirely out of court in the struggle for statistical 
supremacy in the economical manufacture of gas. 

There are other causes, however, which I consider detrimental 
to the efficiency of our works, and which, in my opinion, could 
be improved upon ; and I would briefly direct jrour attention to 
a few of them. It is an undoubted fact that many of the smaller 
works in Ireland — ^and elsewhere, for the matter of that — ^are 
antiquated and too small for the requirements. When the 
manager is thoroughly competent and energetic, he works up 
the concern to a point that requires additional plant. But 
through want of enterprise or dread of competition, the outlay 
is refused by the commissioners or directors, with the result that 
progress is crippled, the cost of production remains high, and 
the owners leave themselves in a very weak position in the event 
of competition. If companies and corporations have faith and 
confidence in their managers, they ought to give them every 
assistance in the way of providing capital for the carrying out 
of extensions and improvements. 

In these days when managers all over the kingdom throw open 
their works to the profession for inspection, and when they are 
always willing to place the results of their workings before the 
different associations, there need be no fear of risky experiments. 
Where an enlightened policy has prevailed, gas lighting is prac- 
tically unassailable by any of its rivals. The proof of this is to 
be witnessed in several of our corporation gas-works, transferred 
at exorbitant valuations, more or less dilapidated when bought, 
jmd remodelled at great cost, with the result that, in spite of the 
heavy capital charges, the economy in working has warranted 
considerable reductions in the price of gas. 

The maxim that the dividend is made in the retort-house is 
now widely recognised ; and this is very evident firom the great 
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improvement that has taken place in this part of our works 
within recent years. After the consensus of opinion in favour 
of regenerative firing in one form or another, the surprise is not 
at the wide adoption of improved settings, but rather at the 
tardy recognition of their great advantage over the ordinary 
settings. The expense of the full-depth producers, and even o 
the semi-regenerative settings, has kept many managers of small 
works from adopting them. However, our friend, Mr. Reid, of 
Longford, will to-day give us his experience with a setting which 
is within the reach of all, as far as expense goes. As we shall 
have a further opportunity of reverting to the subject of retorts, 
let me only remark that the one drawback to high heats is choked 
ascension -pipes. In a communication to the Journal of Gas 
Lighting of the ist of August, Mr. S. Carpenter states that he 
is about to offer a new style of main which will, he believes, 
reduce stoppages to the extent of 70 to 80 per cent. This is 
good news indeed ; and Mr. Carpenter, who already deserves 
well at the hands of the gas profession for his many lucid and 
instructive articles, will have earned the everlasting thanks of 
managers and stokers alike. 

Condensation in most small works— and, I am afraid, in many 
of our larger works as well — is pretty much left to take care of 
itself. It has often struck me that, with the trouble expended in 
securing a gradual cooling by means of foul mains, &c., no general 
care has been taken to protect the washing and purifying plant 
from climatic changes. Recently I noticed a case of a works 
amply provided with thermometers, valves, &c., where the gas 
was entering the condensers at 80°, and leaving at 86''. I do not 
see how, without infinite trouble, the temperature of the gas 
when leaving the condensers can be constantly maintained at 
550 or 60°; and even if we did manage it, I fail to see the advan- 
tage of maintaining it at that temperature, if we immediately 
afterwards bring it into contact with water possibly very little 
above freezing point, and thence through purifiers and into 
holders fully exposed to all the changes of our climate. 

I am glad to see a general improvement in the washing plant 
throughout our works. Many of the washers on the market are 
very compact and effective; and nothing can be more advan- 
tageous in regard to purification than effective washing. One 
matter, however, is worthy of consideration in small works — i,e,, 
back-pressure. Many washers cause much back-pressure ; and 
where there is no exhauster, it is a great disadvantage— especially 
with high heats. Managers should bear this in mind when 

ponsidering the merits of washers, 

o 
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I have very little to say regarding porificatioii. Thanks to the 
many instmctive articles that have lately appeared in oar 
technical joomals, we have a clearer idea of the chemical action 
that takes place in the boxes. The main consideration is to 
have ample area to get the foil efficiency ont of the lime. 

I presume it is on account of the cost of gasholders that we 
find so few of oar works with an3rthing like adequate storage. 
This, andoabtedly.is one of the greatest drawbacks to snccessfal 
management, in addition to being a constant source of danger 
and worry. Some works I know have not storage for two-fifths 
of the maximum output. This necessitates extra furnaces and 
retorts, with corresponding loss of coke, additional wages, and 
wear and tear of plant. Nothing can be more annojdng than 
to have to reduce the pressure in the evening, when the retorts 
have been lying idle all the forenoon. 

I do not know that I need make any remark regarding prepay- 
ment meters and cooking stoves. I am afraid, after the poeti- 
cally-embellished articles that appeared in our journals some 
time ago, there is little that could be added that would not seem 
insipid. At the same time, we are glad to welcome the author 
of these articles to our shores in a business capacity. There is 
a large field for manufacturers of cooking stoves ; and our pro- 
fession, as a whole, is bound to share in the enterprise and 
success of these manufacturers. One of our members last year 
prophesied that the penny-in-the-slot meter would yet be the 
backbone of the gas profession. I think, in some of our industrial 
towns, this is already the case ; and in most other towns the 
custom derived from this class of consumers is no inconsiderable 
portion of the total. 

To-day we are to have a paper on our " financial relations *' 
with our consumers, in the form of dififerential rates. I hope 
this question will be debated upon a broad basis, and that all 
our members will speak their minds. Personally I approve of 
differential rates, as a means to an end — that end being the 
reduction of the price of gas all round, by reason of the economy 
resulting from increased manufacture. I do not contend that 
we ought to sell gas at a loss ; but, if necessary, I would be 
prepared to sell at a very small margin above cost price, rather 
than lose a customer. When we find electric light companies 
catering for motive power at id. per unit, as I believe is done 
in Manchester, it behoves us, as intelligent business men, to make 
hay while the sun shines as well as when it is not shining. 

I think some managers are too much inclined to under-estimate 
the electric light. To my mind, this is a mistake. Undoubtedly 
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oar position is secure for many years to come ; but with so many 
able scientists constantly experimenting, and electric traction 
gaining a powerful foothold, the cost of generation will not in- 
crease, neither will the industry fall back. Let each and all of 
us, therefore, do our best to make the position of gas manufac* 
ture secure ; and, in sporting phraseology, do not wait until we 
are "caught in the straight" before we "come away." 

In the " Electrical Review " of the 28th of July, there appeared 
an article describing a new gas-engine manufactured by the 
Westinghouse Electrical Company. This firm, who are the 
leading Electric Traction Company in America, are opening works 
in Manchester, backed by a capital of ;f 1,500,000, and with Lord 
Kelvin as adviser. This engine will form one of the staple 
manufactures of the Company. The chief claims put forward 
on behalf of the new engines are better governing, better 
admixture of gas and air, and regularity of explosion. There 
will be no " hit and miss " about them, and consequently none 
of that fluctuation in the lights which has been the great draw- 
back to gas-engines as a means of driving dynamos. These 
engines are largely used on the other side of the Atlantic for 
generating electricity, and are being made up to 1500 brake 
horse power. 

Last year we had an excellent paper on the " Workmen's 
Compensation Act," from our esteemed friend Mr. Gibb. I am 
glad to notice that we are now having offers of insurance at 5s. 
per ;£'ioo ; and I daresay this will be reduced still further when 
Insurance Companies find how comparatively few accidents 
occur in gas-works. 

The Gas Institute took no action with regard to the standard- 
izing of meter-unions. I understand, however, that the meter 
manufacturers are considering the matter vdth a view to uni« 
fbrmity. 

As I stated at the beginning of my address, we receive very 
small prices for tar and liquor in Ireland. Whatever tar cannot 
be sold locally has usually to be burned. Fortunately, I have 
always managed to get over id. per gallon for my surplus tar ; 
and this I consider its equivalent as fuel. This being a purely 
grazing district, and the soil being so rich as to require little or 
no artificial manure, we gas managers have small inducement 
to start the manufacture of sulphate of ammonia. There seems 
however, to be an inclination in many quarters to revert to 
tillage, if not for increased profit to landlord and tenant, at 
least for the benefit of the community as a whole, by increasing 
the population and developing the resources of the soil. Should 

o a 
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any general movement in this direction take place, we gas 
managers sitoated in the grazing districts are boand to benefit 
by the change ; and it is to be hoped that the splendid prize 
essay on the " Utility of Snlphaie of Ammonia in Agricnltnre," 
by Mr. James Mnir, M.R.A.C., which recently appeared in the 
Journal of Gas Lighting will be published in cheap pamphlet 
form, so that it may be largely circulated among the farmers 
and agricultural experts. 

We have all heard a good deal lately about the extraordinary 
results obtained from " intensified gas-light " — a burner con« 
suming 10 cubic feet per hour under a pressure of 9 inches yield- 
ing a light equal to 300 candles. The pressure is produced by a 
water pressure-increaser ; and I have it that Cor an installation 
of 30 lights the cost would be about /"so, exclusive of burners. 
We are promised another pressure-increaser in the form of a 
hot-air motor; but whether this would be cheaper than the 
water power I am not at present in a position to say. I have 
had great satisfaction with the new No. 4 incandescent burner. 
It is really a splendid light when there is a proper adjustment of 
gas and air supply. I keep a small stock of nipples, and adjust 
all burners to meet the requirements of the various pressures. 

And now, in concluding this address, abounding in platitudes 
and imperfections, let me congratulate you and our worthy 
Secretary on the flourishing condition of our Society. It is a 
great matter for satisfaction to find our Association being so 
largely availed of by the southern managers ; and it is a question 
whether the Association might not now fairly claim to represent 
the whole of Ireland. No one can deny that it has made 
wonderful progress during the twelve years of its existence. 
Like most other Associations, it has had its periods of trial ; 
but, on the whole, since the time when some twenty managers, 
on Mr. Whimster's invitation, met in Armagh and formed 
the Association, it has fulfilled, in a remarkable degree, the 
object for which it was founded — viz., to encourage and advance 
all matters connected with gas engineering, and to facilitate the 
exchange of information and ideas among its members. Scattered 
as we are throughout the length and breadth of the land, with 
long distances often separating the various towns — in my own 
case, my nearest neighbour is some 26 miles away — we have few 
opportunities of comparing notes with each other; and it is 
only at certain intervals that we can meet together for mutual 
benefit. Who does not feel enlightened and stimulated by the 
annual gatherings of our Association, by the practical papers on 
e very-day subjects, and by the lectures by such prominent 
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Chemists as oar learned friend — for he has been a friend indeed 
to our Association— Dr. Tichbome, and Professors Lewes and 
Macadam. 

Oar past President, Mr. Nisbet, of Portadown, last year 
spoke wise words when he said, *' Let no one think he has 
already learned as much of his business as he will require ; for 
in this progressive age something new is turning up almost every 
day.** These are true words ; and anyone who reads the 
transactions of our several Associations must be struck with 
the variety of subjects with which gas managers must be con- 
versant. Like our Navy, we have to be ready and able for any 
rival or combination of rivals. We are now at close quarters 
with paraffin, coal, and electric light ; and I think we may rest 
satisfied with being able to give a good account of ourselves. 
Shall I be considered a visionary if I say we are only at the 
beginning of the possibilities of oar industry, and that as time 
goes on, and our knowledge and education advance and compe- 
tition becomes keener, we shall ultimately direct oar energies to 
the more profitable disposal of our tar and liquor, in the form 
of carbonate of ammonia, anthracene, carbolic acid, sulphuric 
acid, dyes, &c. ? I fancy most of us consider we have quite 
sufficient worry without undertaking further responsibilities. I 
only mention these products to show what a large field for enter- 
prise still remains practically untouched. 



Lecture by Professor Tichborne. 

Professor C. R. C. Tichborne, LL.D., F.I.C, &c., of Dublin, 
then delivered the following lecture :— 

ON THE CONTINUOUS MODE OF TESTING GAS. 

In 1892 I had the pleasure of addressing this Association "On 
the Value of the Bye- Products of Gas-Works, and on Improved 
Methods of Estimating Them.'* I then dealt chiefly with the 
Metropolitan Gas Referees* methods for the estimation of am- 
monia and the total sulphur. I propose now to give you what, 
if you like, you may consider to be a continuation of that subject ; 
but I should say at once that it only touches upon the estima- 
tion of ammonia. 

In the previous paper I pointed out that a great change had 
occurred in the position since the days when the Referees first 
made their regulations. At that period it was only a question 
of providing against a very high percentage of ingredients which 
were then viewed as impurities. But now the manufacturer of 
gas finds these substances of such commercial value that he 
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displays the greatest anxiety to separate them as far as possible 
from the gas. If he is not getting his proper proportion of 
ammonia and snlphnr, it is so mnch money lost. In most cases 
he has to ssU the bye-prodncts on the unit of snlphur or ammo- 
nia which they contain ; and so the estimation of these sabstances 
has become a question of the highest importance to him. 

Now the following is the modus operandi of the Referees' pro- 
cess for ammonia. A volumetric or standard solution of sulphuric 
acid is taken ; and a measured amount of this solution is placed 
in a glass cylinder filled with glass beads, and provided with a 
tap at one end. At this point comes in a possible source of error. 
Some scientific instrument makers send out an apparatus filled 
with common beads made of soft glass, that so act upon the 
sulphuric acid as to render experiments quite useless. 

But to resume. This cylinder is not easy to manipulate. You 
have to insert the exact quantity of volumetric acid into it, and, 
after closing the tap, turn the cylinder round and round until 
the whole surface of the beads is well covered. Not only does 
this require careful manipulation, but at the end of the operation 
it is difficult to wash out the cylinder so as to be quite certain 
that you have removed all the contents. If the washing be 
imperfectly done — say, from haste or careless manipulation— the 
determination is hopelessly wrong. 

After charging the cylinder with the acid, the gas is slowly 
passed through it — say, at the rate of 2 cubic feet per hour — 
until the 10 cubic feet have passed. The ammonia in the gas is 
of course, at once arrested or neutralized by the sulphuric acid. 
The contents of the cylinder and washings therefrom are then 
to be estimated by a volumetric solution of ammonia ; and the 
difference between the volume of ammonia solution which would 
be originally required by the acid used, and the volume abso- 
lutely used after passing the gas, represents the ammonia which 
has been absorbed from the 10 cubic feet of gas. This may be 
said to be a concise description of the process — sufficient to 
remind us of the points requisite to compare with the process I 
am now about to describe in detail. 

This process involves no manipulatory trouble, is not performed 
by isolated experiments, and requires no volumetric estimation. 
If a few simple precautions are taken, the process is absolutely 
correct. It is essentially a process of saturating a standard 
solution of acid, but only thus far does it resemble the Referees' 
process. I pass the gas through two absorption tubes of a 
peculiar shape. Let us call one A, and the other B. These 
tubes are very simple, are specially suited for gas washing, and 
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do not produce any back-pressnre. Each tnbe has two limbs, bo 
placed as to have & slight sogle to each other — say, an angle of 
150°, At each end are narrow inlet and oatlet tubes respectively, 
wbicb can be connected by India-rubber tubing the size of a quill 
to tbe gas supply, &c., as required. The short limb is the inlet, 
and the long one the outlet. The two tubes are placed on a 
stand, and the outlet of A connected with the inlet of B. At tbe 
angle of the two limbs is a stopcock, by which tbe tubes can be 
emptied. As thos arranged, they are xeady to work. Ten cubic 
centimetres of standard acid are introduced into each tutie ; and 
tbe gas supply is connected with the Inlet of A, and the experi- 
mental meter with the outlet of B. The gas is then allowed to 



A, GiH Inlet. B. Gab Outlet. C. India-hcbbeb Conkbotios. 
Fig. 5.— Professor Tichborne's Absorption Tubes. 
pass slowly. The standard acid acts as a trap atthe bend of the 
tnbe. In fact, the gas keeps forcing the liquid up the tube ; and 
as the liquid keeps falling back, a constant movement of liquid 
and gas Is maintained. 

It will now be necessary to describe the volumetric solution. 
I prefer to make it so that each £ c.c. = 0-00064 gramme, or 
o-oi grain, of ammonia (NHb). It Is prepared in the ordinary 
manner— which I need not trouble you with now— or it can be 
prepared at any of tbe eetabllsbments which make chemical 
tests. Bat before making up the final measure, half a grain of 
methyl orange to each litre should be added. This solution 
should be made up to its final volnme at 60° Fabr. Such a 
solution is bright red. Methyl orange is supposed to be tbe 
most appropriate indicator for ammonia. 

Now, as the gas slowly passes through the tubes, you get a 
point when the tube A becomes yellow, instead of red. You 
know that the gas passed has contained sufficient ammonia to 
represent 0*02 grain, the equivalent of your 10 c.c. of acid, and 
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yoa note the volame of gas registered. The saturated stan- 
dard solution is now removed by the tap horn A, and a Cresh 
10 c.c. introduced. At the same time we now connect B with 
the gas, and let A become the outlet to the meter. The object 
of this is that any traces of the ammonia which might possibly 
have escaped A are now locked up in B. So the experiments go 
on continuously ; it being only necessary to have a note-book, 
ruled in three columns — one for the date, one for the measure of 
the gas, and the third for ihe ammonia. Thus — 

Date. Gas in Cubic Feet. Ammonia in Grains. 

Aug. 1 9*8 .. 0*02 

„ 8'7 .. 0-02 

„ 6'8 .. o'02 

,,2 8*0 .. 0'02 

7*7 .. 002 

„ 7*9 .. 002 

» 3 7*1 .. o'C2 

„ 8-0 .. 0'02 

„ 8' I .. 0'02 

M 4 77 .• 002 

8*2 •. 0*02 



i> 



78*2 .. 0'02 

Therefore ^^ = grains of ammonia per 100 cubic feet of gas. 

78*2 

Thus, neglecting the first experiment, 78*2 cubic feet of gas 
contain 0*2 grain of ammonia, or 0*25 grain in 100 cubic feet. 
The first experiment is neglected as it contains a slight error — 
i,e.t the small amount of gas carried into the tube B. Therefore 
it would be better not to consider it as an individual reading. 

In mentioning the volumetric solution, I stated that it should 
be made up at a temperature of exactly 60^ Fahr., because, as 
I have mentioned before, dissociation of ammoniacal solution 
by heat is so marked that very exact results can be obtained 
only by working at uniform temperatures. The following is the 
difference I have found on an estimation of ammonia at different 
temperatures, and using methyl orange as the indicator :— 

50° Fahr o* 1000 grain of NHs. 

55° » o-iooo „ 

60® „ O'lOOO „ 

65° , O'lOIO ,, 

70° ,, 0"I020 „ 

75° ., 0-I024 „ 

80° „ •...,... 0*1032 M 
90° „ 01040 „ 

It will be observed that there is no practical change at low 
temperatures, but that change is apparent above 60°. Congo 
red is a good indicator to show these reactions. The methyl 
orange is the best indicator for use. Phenolphthalene and litmus 
are inadmissible, because the ammonia comes over largely as 
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carbonate; and these indicators are not reliable under such cir- 
camstances. Sir William Crookes's colorimeter, for determina- 
ting shades of colour, might be used with advantage in fixing the 
point of neutrality. 

In conclusion, I may mention that the principle enunciated 
here is applicable to many estimations^ such, let us say, as to 
the carbonic acid. I have used divisions which I consider more 
scientific ; but, of course, it is merely a question of transposing, 
if *' septems *' are preferred. 

Mr. S. B. Langlands (Coleraine) asked the members to accord 
to Professor Tichborne the heartiest thanks of the Association 
for his very able lecture. 

Mr. C. B. OuTON (Inchicore) seconded the proposition. 

The President said he had very much pleasure in conveying 
the thanks of the meeting to Professor Tichborne. 

Professor Tichborne said he was very much obliged to the 
members for the kind and hearty way in which they had received 
his lecture. 

Mr. S. B. Langlands (Coleraine) read the following paper : — 

NOTES ON BUILDING CONSTRUCTION IN SMALL GAS-WORKS. 

My subject is one on which very little new light can be thrown, 
more especially by a tyro. However, I fancy that, in discussing 
my attempt, some of my colleagues in the profession may 
reiterate some accepted truths. As the author of *' Dreamthorp *' 
aptly puts it, " The world is not so much in need of new thoughts 
as that when thought grows old and worn with usage it should, 
like current coin, be called in, and from the mint of genius 
re-issued fresh and new." That this rejuvenation may be accom- 
plished by my brother- members, is my hope. My intention is 
to deal almost exclusively with what I may call the " umbrellas *' 
or coverings of our works — commencing with the coal- store and 
going beneath the other umbrellas as I proceed. 

In the construction of a coal-store, ground of sufficient area 
must be covered to adm^ of the storing of at least four winter 
months* supply of coal ; as in these times of strikes and other 
labour troubles, also when vessels are as scarce as they were 
last winter for the conveying of coal, many anxious minutes are 
ours if we arrive at our last 50 tons. Making the walls of the 
store of best hard-burned brick, 14 inches for the first 9 or 10 feet, 
and 9 inches for the remaining height of the building, is ample 
thickness ; a buttress being placed outside every 15 to 18 feet. 
This buttress may be constructed in such i^ way as to give an 
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artistic finisli to the bailding, and is a saving both in laboar and 
bricks. It makes a better and stronger job than if the walls are 
made thicker throaghoat. The roof having ordinary qneen- 
post principals may be slated ; the purlins being set at lo^-inch 
centres. Or if money is not too plentiful, corrugated-iron may 
be used ; and this, if well put on and painted with red oxide 
each year, looks exceedingly well, and is not the eye-sore which 
aesthetic beings declare. Skylight frames may be made in the 
roof, and glazed with ^-inch rough roUed glass. The floor 
should be made in such a manner as to be at all times perfectly 
dry, as spontaneous combustion is a resultant of damp. In the 
Journal of Gas Lighting recently a small paragraph advo- 
cated iron plates for flooring ; but this and Caithness flags would 
be too luxurious for small gas-works. Ordinary fireclay bricks, 
after having been used in our retort-settings, if neatly cause- 
wayed, make an excellent floor ; and, cheaper still, if a bedding 
of hard burned bricks broken into pieces of about 3 inches 
diameter is put down, and a tar and breeze covering put on, a 
floor of surprising quality is obtained, both as regards its dura- 
bility and the ease with which shovelling can be done over it. 

In the selection of a site for a retort-house, the nature of the 
subsoil should be carefully looked into, as although at the time 
ordinary settings of retorts are to be erected, at some future 
date regenerative systems may be wanted ; and if, when excava- 
tions are commenced, water is found, it spells endless trouble 
if not cessation of the work. The foundations for all walls of 
the retort-house— yes, and for all buildings — should be very 
carefully put down, and excessive rather than skimped. For 
instance, an 18-inch wall, 20 feet high, should have a founda- 
tion 3 feet deep, with a breadth which would leave i foot of 
scarcement on either side. If the retort-house is to be built in 
brick, then 18-inch work should be carried to the height of the 
bench, and 14 inches above that— all built in English bond, with 
close key-drawn joints. The roof, we know, must be of iron 
and steel throughout, and the slates fixed to purlins with either 
copper-wire or lead nails. The nature of the principals being 
of necessity determined by the span of the roof, I cannot 
advocate any special arrangement thereof. However, no great 
space should be specified between them, as our roofs have many 
times to bear extraordinary strains ; for it is a very common 
practice to place our new retorts in position in the ovens by 
means of a plank resting on the principals, with a block and 
tackle in the centre. For this reason, I would also advocate 
a longitudinal tie-rod connecting them together, and affixed to 
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wall-plates in the gables. A ventilator should extend along the 
greater part of the roof, and be constructed in such a manner 
as to allow all smoke, &c., to escape, and yet not to allow down- 
draughts of cold air. Plenty of daylight in the retort-house is 
not, I am afraid, a usual thing ; in fact, one would think the 
window-tax was still in force from the dim religions nature of 
the light in many of these buildings. Why is this ? In many 
cases, windows seem to have been almost entirely forgotten 
during erection ; and what small glazed openings there are, are 
usually much in need of a rub. Now our deeds are not deeds 
of darkness; so henceforth admit light, and keep our retort- 
houses as clean and cheery as possible. 

The exhauster-house may be a neat little building wrought in 
9-inch brickwork, as the walls here have not to stand any strains. 
The roof to be wooden, and slated, with a revolving ventilator 
to it. A good deal of finish should be put on this little building, 
as it is one of the few which allow of this being done in a gas- 
works. The insides of the walls may be sheeted and varnished, 
and the doors glazed on the top half. A concrete floor should 
be put a few feet from the wooden floor level, so that all the 
connections may be at all times accessible. This lower floor 
should be made with a fall to a grating set therein, so that all 
condensed steam, oil, &c., from the engine may be led into the 
drainage system. The wooden floor should have an open-work 
iron grating, 6 inches broad, let in all around the base of the 
engine, so that oil spilled, &c., may get away. 

The lime-store needs only to be well built, well roofed, and 
well ventilated. A large door must be made to allow the lime- 
carriage to enter and leave in its journeys to and from the 
purifier-house. 

The purifier-house— to be Irish — must be no house at all, but 
only a roof supported on beams and iron columns. This question 
of closing in the purifiers has been discussed time and again ; 
and although accidents have occurred, demonstrating the folly 
of completely closing them in, advocates are still to be found for 
this system. A beam should run along the whole length of the 
house, of sufficient strength to allow the purifier-covers to be 
suspended from it, and the lime-carriage to travel along when 
cleaning and recharging are being done. The ground around 
purifiers should be concreted, to allow it to be decently cleaned 
up after the emptying of a purifier. 

The meter and governor houses should be finished similar to 
the exhauster-house ; and the valves for the holders should be 
placed inside one of these houses. 
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I only want to speak o£ one or two small points ere I close. 
In the ** daily ronnd " a hnndred-and-one things crop np to be 
noted ; and if these notes were now and again given to as at 
these meetings, I fancy they wonld be more beneficial than deep 
lectures on abstruse subjects. 

One of my notes is relative to my anxiety with a chimney 
stack. In the constractk>n of the works, the stack was placed 
inside the retort-house walls ; and in its oscillations it pushed 
the walls out all round it until at present a gap of a foot wide 
yawns between it and the east walL As the chimney has 
become reduced to a mere shell of 4i-inch brickwork, it is to be 
taken down, and a new one erected on some vacant ground 
adjoining the works. Before the state of the chimney was dis- 
covered, I was busy speculating as to the best means of dissever- 
ing it from the walls, and had in my own mind determined to 
free all the walls from the chimney and make an apron of zinc 
work affixed to the stack, and extending over the roof, to throw 
off the water. 

Again, the exhauster and meter houses had been built with very 
poor mortar ; the joints were open and ugly. Well I put one of 
my men to work picking out all the joints, pointing them with 
cement, and key-drawing them all with a steel key, which I got 
made for the purpose. 

In preparing the plans and specifications for one of my jobs I 
came on the following table, which may be of use to some of you 
in your constructional works : To find the number of bricks re- 
quired in building certain lengths, &c., of walls. Take out the 
superficial area of all the walls in square feet, arranging them in 
groups according to their thickness— ».^., so many square feet of 
9 inch, so many of 14-inch, and so on. Then deduct the areas 
of doors and windows. Then multiply the areas so obtained by 
the following figures : If half-brick thick, multiply by 0*0053 ; if 
one brick, by 0*0106 ; if one-and-a-half bricks, by o'oi6 ; if two 
bricks, by 0*0213 ; if two-and-a-half bricks, by 0*0267 ; and if three 
bricks, by 0*032. The answers will be the numbers of bricks re- 
quired in thousands. 

Discussion, 

The President was afraid they could not all carry out their 
ideas ; but it was good to have high standards before them, so 
that if they had the opportunity they might be able to do so. 

Mr. }. NisBET (Portadown) remarked that he had a chimney 
built into the retort-house, and it bulged, with the result that 
they had to pull it down. 

Mr. J. Richmond (Kilkenny) said he did not consider there 



NORTH OF IRELAND ASSOCIATION, 205 

was any necessity for having the retort-house roof of iron. He 
did not see any reason why it should not be of wood. 

Mr. T. Whimster (Omagb) suggested, as difficulties, that if 
there were shafting, probably the wall proposed by Mr. Lang- 
lands would not be strong enough ; and that if they put concrete 
round the purifiers they would not be able to get at the pipes. 

Mr. H. KiRKHAM (New Ross) said very few managers of 
small gas-works got what they wanted. He only wished he 
could get some of the things he would lilce. He recently had to 
take down a shed because he found that the steam bad rotted 
away the galvanized iron roof. It was a coke-shed, and he had 
put up a roof of wood, with felt. He knew the roof of wood and 
slate upon his retort-house was the best in the whole works. 

Mr. B. Williamson (Clones) thought the chimney was often a 
difficulty in old works. He instanced a case in which one was 
part of the gable, and the gable part of the chimney ; and it very 
nearly came down before they could get it pulled down. Anyone 
who put up a chimney which was not separate from the building 
would certainly have a collapse. 

Mr. F. Eustace (Tullamore) said a sheet-iron louvre was placed 
on his retort-house eight or ten years ago. It recently required 
to be looked at, and they then found that a good deal of the 
copper wire work binding the slates on to the ribs required re- 
pairing. Nothing was holding the slates except a little cement. 
He should like to know what would be a good substitute. Lead 
nails had been mentioned ; but he had not had any experience of 
them. He expected to have to ask his Directors in a year or two 
to put a new roof to the retort-house ; and he wished to know 
what would be the best method of binding the slates, because he 
found that the acid acted upon the copper wire. 

Mr. Williamson said he took down an iron roof, thirty-five or 
forty years old, and found it was, in point of fact, nearly as good 
as when put up. He was afraid that the copper wire of which 
Mr. Eustace had spoken must have been of inferior quality. 

The President thought the copper must have been a little 
inferior. Where a retort-house was large enough, he would have 
no objection to an iron roof; but in a small house he thought 
such a roof was unprofitable. 

Mr. J. G. TooMS (Carrick-on-Suir) said that at Waterford 
recently a roof was put over the sulphate of ammonia plant, and 
they used aluminium nails to fix the slates, with the idea that 
the foul gases would not rot the nails. Of course, they could 
scarcely do that in small works. 

Mr. Langlands returned thanks for the way in which the 
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memben had recetved his paper and discussed it. He thooght 
that if they had had his troable owing to a wooden roof over the 
retort-house taldng fire, which it had done time and again, they 
would know which to prefer. He had seen twenty or thirty iron 
roofo, and he must say he preferred them to anything else. For 
putting slates on, he thooght they should have lead nails 5^ inches 
long by i inch diameter, head } inch by ^V io^ thick, and bent 
round the end of the slate. They would obsenre that he did not 
speak of galvanized iron roofs for retort-houses ; he kept away 
from that. His idea was to have cement 4 feet broad round the 
purifiers; and they would not mind it to that extent, seeing that 
it would enable them to have a thorough cleansing of the puri- 
fiers, which were not the cleanest things they had after having 
been in use for some time. Aluminium nails would be very good. 
He had been troubled with his pumps getting out of order ; and 
he procured an aluminium pump, which had overcome the diffi- 
culty arising from the action of the acid. 



Mr. W. A. Reid (Longford) then read a paper entitled : — 

THE WORKING OF A SEMI-REGENERATIVE SETTING. 

Having had a few years' experience of a setting of retorts on 
the regenerative principle, I thought it might be of interest to 
my brother managers of small works to make some remarks 
thereon. Some six years ago, I got my Directors to consent to 
my removing two benches of threes, and erecting a new bench 
of fives, 21 inches by 15 inches by 8 ft. 6 in. In due course the 
bench was erected ; and I thought we would have smooth sail- 
ing and a profitable year. When the time came round that this 
bench was required, a fire was put under, and heat got up 
slowly. At the end of a week, however, the heat was not what 
it should be ; and I tried everything I could think of to remedy 
matters. But try as I might, the heat would not get more than 
a dull red. We worked on in this fashion until the pressure of 
work made things unpleasant ; and it was then that I thought 
of trying what tar-firing would do. Having one of Walker's tar 
and steam injectors at hand, I set it to work, and in a short time 
there was a great improvement in the heat, which enabled us to 
get over the busy season. Not wishing to put in another winter 
with the same setting, I was on the look-out for something better 
and more profitable ; and at last I decided to erect the setting 
which is the subject of this paper. 

During the following summer, I pulled down and cleared 
out the whole setting, and excavated below the floor-level about 
3 ft. 6 in., and put down a good concrete floor, perfectly level, to 
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within 2 feet of the ground-line. 1 then started from thia floor 
to rim up the air-channela, of which there are four on each side 
of the furnace walls. On the top of this air-chamber, the main 
flue was built, and the bottom retort placed in position. The 
furaaCB walls were carried up to the centre of the bottom retort, 
and in each of the walls were two nostrils conveying the heated 
air to tha furnace. I should mention that the cold air passes in 
through an opening in the front of the bench at the floor-level and 



Fig. 6.— Semi-Receherative Setting at the Longford 
Gas- Works. 

on to the bottom air-channel. Four arches are thrown over 
from side to side of the retorts, and rest on the top of the 
furnace wall. A single brick on flat Is then laid on the top of the 
bottom retorts, from front to bacli ; and the upper retorts are 
laid on this bed, and the walls between the retorts continued 
up to the level of the top letorl— having the arches as their 
foundation. Single bricks on end are placed here and there 
between the retorts and the side of the oven, to give strength 
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and to Iccep the nCofts aeiwc. A balle-wall k boill oa die top 
of tbe retort, horn the iroat to witlnn 2 feet of the batk waD. 
It coomU of bricks or tiles oa ed^e. nd made tight so thai 00 
beat caa escape difoct to the waste-gas sBam floe ontfl it lint 
tiavids tbe entire leogth of the bed. 

By fefercoee to tbe drawing yoa wiD ob s erve tibat tlie cold air 
enters at A, an openin g in tbe lirickwork at die front of the 
lieocb, 4I incites by 2| inches, and trav^ to the back of the 
oren; and crosses to B, and on to the front of die bendi. The 
air then rises to fty^ next diannd, and on to *i»*^ back; n iWiiTiin n 
over, and on to the front. It is then conducted by two small 
passages to the fdmare, where it unites widi the fiimace gases 
and generates an intense heat, which rises to the top of tbe 
arcli, and there disperses evenly round the retortSw The baffle- 
wall does not let tbe beat away too quickly, but compds it to 
travel to tbe back of the oven, where it cr o ss e s over the upper 
retort, down the sides, and on to tbe frxmt, at D, into a wide 
floe under tbe bottom retort, and then into tbe main flue. 

1 do not know that I can say more about this setting, further 
than mention that it has been a great comfort to the men and 
mjTself, and a great source of profit to my Company. Saturday 
being our heaviest night, the men had formerly to work if any- 
thing harder on Sunday than other dajrs of tbe week ; but with 
this setting, they can get su hours off on Sunday. 

With regard to the fomace, I have three angle-bars, 4 ft. 6 in. 
long» resting on two metal cross-bars, with V notches to hold 
tbe bars in their place. A small iron pipe conveys water to tbe 
bars, which is constantly running down them. As the bars are 
3 inches lower at tbe back, the water runs the entire length, and 
keeps them cool, and also prevents the clinker from becoming 
bard* There is thus no trouble in cleaning out the furnace, 
which takes place every second day in winter and every third 
day when tbe work is lighter. The ash-pit is large and deep, so 
as to hold a qaantity of water ; and, of coarse, it must be 
rendered water-tight. 

This setting takes a very small qaantity of coke to keep ap 
the heat, as compared with the former settings I had. To fill 
the furnace requires zi cwt. of coke each time ; and the furnace 
is filled fonr times in the twenty-four hoars. 

1 do not claim anything very original in this setting ; but for 
managers of small works I do claim that if they adopt a setting 
on the principle I have tried to explain, they will add to the 
revenue of their companies, to their own credit, and last (bat 
not least) to the comfort of their men. 
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Discussion, 

The President said he trusted that Mr. Reid's paper would 
bring out a good discussion, and that members would speak 
their minds fully on the matter dealt with. 

Mr. J. Lyne (Wexford) asked Mr. Reid to explain where the 
secondary air entered, and where it met the gas and the com- 
bustion took place. 

Mr. Reid gave the explanation on the diagram, and said the 
whole system was very simple, and was easily worked. 

Mr. TooMS thought there was something wanting in the paper.. 
He wished to know what was the make of gas per mouthpiece 
per 24 hours. 

Tiie Hon. Secretary said he had no experience of regenera- 
tive furnaces, or even of such a system as Mr. Reid had shown 
them, because in his place they could not drive a yard steel bar 
into the ground without getting into water ; but he believed in 
a secondary air supply, even with ordinary furnaces. He put 
in three ovens of six retorts each, on the ordinary system ; but 
he had very unsatisfactory results. He found that he could not 
get anything like a heat out of the lower retorts on each side of 
the furnace ; and it seemed to him to be foolishness to charge 
them. He took them out, and put in a secondary air system ;. 
and he found that by this system he could get far more gas out 
of the four retorts than he had formerly done out of the six» 
He was not prepared to give the figures, because he did not 
think of speaking on the subject ; but his plan was a very simple 
one. His retorts were Q shape. The main outlet-flue went 
along on the ground-level. By taking away the bottom retorts, 
he had room for double flues ; and he got all the heat for the 
secondary air from the waste gases after they had done their 
work in the oven. It was an easier mode of heating, as well as 
more regular aad stronger all over the setting ; and he could 
work ofl* more coal in the time. 

Mr. Langlands oflered his thanks to Mr. Reid for his able 
and clever paper. He would be pleased, however, if the author 
would give them plans — sections as well as elevations — of the 
setting. He did not know if he was right in saying Mr. Reid 
spoke of allowing cold water to run down the bars of the fur- 
nace ; but, if so, he would suggest that putting steam there, 
instead of cold water, would be better. 

Mr. KiRKHAM said he should like to get full particulars of the 
size of the flues, because he found that in a setting of fours» 
somewhat on the same style, the flues clinkered up, and the 

process was simply useless. 

p 
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Mr. R. Harruor (Widdow) remarked that two jrean ago he 
pot in a aettiog off threes, toaiewhat the same as this one, and 
last year one of fours; and he foond he got more gas out off the 
former tlian firom tiie latter. The only difficnhy he had was 
in the putting in of a pieee which dropped clean oot of one of 
the floes. 

The Presidert said he had had the pleasure of nsing one of 
these settings. His floor was not the same, because the bottom 
of his retorts was very low, and he had to go underneath. 
He found that the heats went down, more or less, after dinker- 
ing ; Ivut he thought this was rather on account off having to 
stoke up with cold colce. He was having a small barrow made, 
so that the furnace could be charged with hot coke. He did 
not think it would be a fair criterion to simply state the quan- 
tity of gas made per mouthpiece, without giving the size of the 
retorts. If any of them had retorts 8 feet^ and others lo feet 
long. He was strongly in favour of the latter, because there 
was always about 2 feet at the mouth in which they could not 
get the beat up. 

Mr. Reid said he could not exactly state the quantity of gas 
made per mouthpiece per 24 hours, but his average make during 
the twelve months was 10,200 cubic feet per ton of coaL He 
thought this was a very fair return, considering the works were 
small ones. In the first year of his working the system, there 
was a closing op ; but in the second year he raised the air-holes 
and kept the coke away firom the entrance, because it was the 
air rushing through the coke that created such a heat that the 
bricks were melted. The setting bad worked for nearly three 
years. He had no fractures at the air entrances, because he 
made certain that the cold air would not strike upon any part of 
the setting noiess at the nostril. They had made an extra profit 
of between ^80 and £90 a year by the process ; so that it spoke 
for itself. 

The Hon. Secretary, in the absence of the author, read a 
paper by Mr. R. B. Anderson, of Westminster, entitled : — 

IN FAVOUR OF DIFFERENTIAL PRICES FOR GAS. 

I am indaced to bring this subject before you, because I con- 
sider that, under certain circumstances, the system of having 
differential prices is attended with satisfactory results to both 
shareholders and consumers, and also because the case against 
the system was so forcibly expressed recently at the Gas Institute 
meeting by Mr. Thos. Newbigging, whose opinions many of us are 
perhaps too apt to adopt (without questioning their application), 
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in consequence of the authority with which he is entitled to 
speak. In all cases, however, we should bring reason to bear 
upon the merits of our own particular circumstances. 

In addressing my present audience, I am assuming that most 
of us are connected with towns in which the price of gas is 
necessarily high. Few ot us have anything to do with gas under 
about 58. per looo cubic feet ; most of us know a good deal about 
prices running up to 6s. and 7s. ; and a few of us, at the other 
end of the scale, have difficulty in making both ends meet with 
prices bordering on even 8s. Of 80 towns in Ireland of which 
I have statistics, I find 61 charge 5s. and over ; 40, 5s. 6d. and 
over; 31, 6s. and over ; and 14, 78. and over. 

In his paper read to the Gas Institute, Mr. Newbigging dealt 
mainly with comparatively speaking low-priced gas. To-day I 
am referring chiefly to high-priced gas. It is to those having to 
charge the higher prices that the adoption of differential rates 
becomes of most advantage. As the ordinary price is less, the 
advisability of having differential rates becomes less, until you 
reach a price which admits of no abatement being made profit- 
ably. 

In considering this question, managers generally associate it 
with extending the so-called *' day consumption ; " but I consider 
this, to a certain extent, a fallacy. If you could draw a line 
between consumption during hours of light draught and hours 
of heavy draught, as was for a time tried in Brussels, there 
would be some reason in it. But it is a mistake to call engine 
and cooking gas ** day consumption '* — used while mains and 
holders would otherwise be idle. During mid-winter, lighting, 
engines, fires, and cookers are in full swing together during the 
working hours of darkness — necessitating larger mains and 
holders than would have sufficed if gas were supplied for lighting 
only. Of course, in so far as such gas is used during the hours 
of daylight, an advantage does accrue from it, on that account, 
by keeping make and issue more evenly balanced ; but in com- 
puting its cost, we are not entitled to altogether ignore capital 
charges for mains and holders. 

I prefer to associate the question with " additional consump- 
tion,** as I consider that is how the difference chargeable comes 
in; and differential rates are profitable chiefly because they 
enable one to sell more gas which otherwise would not be sold 
at all. 

Let us now consider the cost of gas. I do not intend to 

burden you with many figures, but to succinctly summarize 

them. I would ask you not to criticize the figures themselves, 

p 2 
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Pro rmti chjfy per 1900 15 

Bed:iC£b>je clmy. per 1000 aS 

PtoCt to paj capctaJ .... -39 

pnoe ...... 8d 



In the '*/^fv rofi ** chaises per 1000, 1 mriiMif coal, less pro- 
dscts,//its purif y in g material and bad debts, becaose, quite irre* 
«pective of tlie quantity of gas made, the Talne of these per 
1000 £eet lemains neaily constant In the ledodble charges, 
I inclode eveiything else except pro£t, because as yon increase 
the make, the cost per 1000 of rents, rates, taiRS, repairs^ 
salaries, &c., tends to diminish. 

Now what is the cost of additional gas ? The pro rata ctiaiges 
remain approximately as before — say 15 pence. The reducible 
charges can be cut down to 16 pence, the figure which prevails 
in works of magnitude. Profit can be cut down to is., as an^ 
additional capital embarked will more nearly approach the cost 
per 1000 at which large works can be erected. For purposes of 
argument, I put it at about i6s. per 1000, at 6 per cent. Thus 
you see this particular company can seU additional gas profit- 
ably at 3s. yd. per 1000, while their ordinary rate is 6s. 8d. — ^a 
very large margin. 

If full advantage of approximating light draught and heavy 
draught could be taken, there would be a still further saving on 
the charge for profit, and also in the reducible charges. During 
winter, I do not see a practical way of giving the consumers a 
share of this saving ; but I shall show later how it can be done 
during the summer. 

Much has been written on the unfairness of differential rates^ 
But in business, abstract justice has to give way to expediency ; 
therefore we should not refuse benefits to the many because 
consequential hardships (generally more imaginary than real} 
result to the few. Where is there a business all the methods of 
which are above the reproach of being judged unfair ? 

No matter upon what lines you conduct your business, charges- 
of unfairness can be sustained against you with considerable 
plausibility by those inclined to do so. We have recently had 
an excellent lesson in this in the contradictory arguments 
advanced against the Southern Railway Amalgamation. Truly 
it is that one man's meat is another man's poison. Self- 
preservation leads to self-interest; and, until the millennium,. 
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I fear it will not pay for gas companies only to be altruistic in 
their dealings. 

I was mach impressed by an article, on the basis of railway 
charges, which appeared in a recent volume of the " Economic 
Journal,** Railways charge the rate which the traffic will bear. 
We can deal on similar linesi Gas for lighting will bear a 
certain price against all competitors; but gas for heating 
engines and cookers has to face quite a different competition, 
and will not bear nearly so high a rate. Provided you put all 
your consumers on the same footing, I do not see that any one 
should have much real cause to complain. Gas companies 
charging differential rates are not the only traders to whom 
awkward question can be addressed. Is it fair that pater- 
familias and the lonely widow, who use vastly different quantities, 
should pay the same water-rate because they live in similar 
houses ? Is it fair that a railway should carry folk casually 
going for pleasure at a cheaper rate than their constant pas- 
sengers travelling for toil ? Is it fair to your old consumers who 
have made your business for you that when you reduce the price 
you should allow their competitors to come on as new con- 
sumers at a price less than you for years have been charging 
your old friends ? I have had consumers seriously argue that 
they as old consumers are entitled to some advantage over new 
ones. Such questions can be multiplied ad lib, ; but they only 
tend to show the impossibility of offering terms .that will be 
considered fair by every party affected. 

To those of you who may be contemplating a general reduc- 
tion, I would suggest the following for your consideration : On 
your books you no doubt have many consumers who find it 
worth their while to bum gas at the present price, who would 
not be tempted to bum more by any reduction in price. If you 
reduce the price, you simply make these consumers a present, and 
look to recoup what you give to them from new consumers and 
old ones who increase their account. Now, by differential rates 
you do not make the consumers who respond to your overtures 
by consuming more freely recompense you for the loss on those 
who do not ; but all the benefit of the reduction goes to those 
who increase their turn -over with you. 

General reductions are, of necessity, small ; and those of you 
selling gas at 68. or over will find it a long time before you can 
bring down the price to one low enough to tempt consumers 
to use engines, cookers, &c. But if you make a large reduction 
for these purposes, you can get them on at once and ran no 
risk of loss of rental. I am no believer in trifling differences of 
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2i and 5 per cent I do not think there are many of yon who 
coold not afibcd to tell additiooal gas at 3s. 4d. ; and I shoold 
■ay do ao— no matter how moch higher yoor other price maybe. 
At one town we are charging two pric ea 6a. 8d. and 38. 4d. 

Someofyonmay be afiraid to show such differences. At first 
yon may be inunda t ed with comfdaints that* if jroa can sell at 
3s. 4d., you ought not to charge6s. Sd^ but you can answer them 
with reason on your side. In one town some jrears ago we were 
selling at 6s. and 5s. 4d. ; and a campaign was started against 
' our iniquities in tlie local twopenny paper, which InckUy had 
a very sensible and £air-miDded Editor. I entered the lists, 
drew the fight firom gas to papers, and showed that although it 
was necessary to cliarge ad. for the local paper to make it pay, 
yet how profitable it would be if the Editor could get some of 
his subscribers to take a second copy at id.— the extra cost to 
him being merely paper, ink, and a little time. All present 
reporters, typesetters, &c., would suffice. He had sometimes 
been twitted for charging ad. for his little paper — no larger than 
a Dublin halfpenny evening paper. I fought his case and our 
own at ^the same time, to our mutual satisfaction and the con- 
fusion of our enemies. 

The usual method of differentiation is to charge one price for 
lighting gas and a lower price for gas used for other purposes ; 
separate meters being fixed to register the two consumptions. 
To this there are several objections: (i) An additional meter has 
to be installed and kept in order, read, booked, and accounted, 
(a) Separate fittings have to be run through the house. (5) 
Lights are sometimes connected on to the wrong system of fit- 
tings — accidentally or otherwise. (4) Fraudulent consumers, by 
means of a rubber tube, can easily connect the two ssrstems of 
piping. (5) In many cases the cost of an extra meter, piping, &c., 
more than counterbalances the difference in price of gas ; and in 
others the nuisance of running a pipe through a house with the 
concomitant taking up of carpets, &c., prevents the introduction 
of a fire, &c., which might have been installed if it could have 
been connected on to the nearest pipe of adequate size. 

My first experience with differential rates was on this separate- 
meter system ; and its defects quickly came home to me. In 
conversation with firiends working on the same lines, I found it 
was not at all an uncommon practice for them to get over the 
difficulty of the extra piping and meter by assuming that, in 
certain cases, when a consumer put up a stove, all the increase 
in his account was attributable to the stove, and agreeing with 
the consumer to pay accordingly. It at once struck me that 
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here was a way oat of all my difficaUies. It did not matter how 
a man burnt his gas so long as he burnt more ; and accordingly 
we introduced what (for the sake of an explanatory name) I will 
call the " Cheap Additional Gas Scheme.'* We claim no novelty 
for this method ; in fact, after we had been using it for some 
years, we found it had been tried and abandoned by a gas com- 
pany near London some years before we started it again. 

I will now describe how we introduced this system. In past 
records we had at hand the material for tabulating every exist- 
ing consumer's account, and for estimating normal consumption 
for new consumers. Accordingly we tabulated a consumption for 
each consumer, and sent him a circular (see Form A) having an 
appropriate example suited to each individual worked out on 
it. The form of account adopted for working the system is 
shown in Form B. 

[FORM A.] 

189 

To Mr,_ 

With a view to inducing you to burn gas for other purposes than 
lighting, it has been decided to charge you at the reduced rate of 

per 1000 cubic feet for all the gas you use in excess of 

the quantities tabulated below, which have been estimated as average 
normal consumptions for lighting the premises you occupy. 

Period ended coo cubic feet. 

ooo 

000 

ooo 

ooo 



tl 
If 



If 



II 



tl 



II 



»» 



For example: Suppose your consumption for the current period 
be 000 cubic feet, then your account would be : — 



ooo c. ft. at 

ooo c. ft. additional at 



£ 
£ 



As against 



ooo c. ft. at. 



[FORM B.J 
Gas-Works, ^ 



Mr. 



' £ 



Present index of meter 

Index of meter at commencement of period . 
To gas consumed during i 

period ended on above \ oo cubic feet at 6/8 net . £ 

date i 

Tabulated consumption . . oo do. do. at 6/8 net . £ 
Additional consumption . . oo do. do. at 4/2 net . £ 
If eter-rent for same period £ 

Amount due £ 



189 
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Of late yemn it has, with reason, been proposed to make a 
charge for ** readiness to supply ; " bot« so £ur as I am awace, 
no gas company has ventured to do so. Bot what we are doing 
b indirectly very mach of this nature. We charge Car the first 
liew thousands higher than we do for the remainder; ha^ng, so 
to speak, recouped ourselves for our readiness to supply. Also 
the Sjrstem is somewhat akin to what is known as the Brighton 
system of charging for electricity, under which the first few hours 
of consumption are charged at a higher rate than subsequent 
hours. 

You will see that this system renders separate meters and 
meter-rents unnecessary — no second set of pipes need be run 
through the house. A geyser in the bath-room, a shaving- water 
heater in the bedrcwm, a boiling-burner in the nursery, a cooker 
in the kitchen, a fire in the drawing-room — each or all can be 
connected to the nearest pipe of adequate size ; or, if the exist- 
ing pipes be too small, larger ones can often be run up in place 
of them with much less trouble than putting in separate ones 
would entail. 

If consumers like to put up extra lights we do not mind, and 
the consumer has no temptation to defraud by using a rubber 
tube connection among his fittings. 

The introduction of this scheme has entirely taken the wind 
out of the sails of that class of consumer which was so fond of 
telling us that if we would make a small reduction a lot more 
gas would be burnt. Now we only say to them " Bum more," 
and the reduction comes to them automatically. 

We draw no distinction between our consumers — the smallest 
and largest have some of their gas at the ordinary rate ; and it 
is entirely in their own hands whether they have any at the low 
rate or not. 

I may say that we find some consumers slow to appreciate 
the system, and grumble at us still. But the following will 
show how foundationless their complaints are, and how care- 
lessly made. We have, had several cases where consumers 
have wound up their complaint by saying : *' Why do you not 
simply have one reasonable price." We have asked them to 
name what they consider a fair price, and they have named 
prices which worked out at more than they were actually pay- 
ing. The other day one said that he would prefer we charged 
him 58. 6d. rather than charge our differential rates of 6s. 8d. 
and 48. 2d. On it being shown to him that his account averaged 
out at 48. lod., he retired with a very satisfied ** Humph, I had 
not troubled to calculate that myself." 



NORTH OF IRELAND ASSOCIATION. 21J 

Having a large consamption at low rate will eventually react 
upon the ordinary rate, and enable it to be lowered ; but Imust 
confess that my sympathies are chiefly with the users of the 
cheap gas, and I would prefer to reduce the additional gas price 
to nearly the minimum profitable rate before touching the 
ordinary price. 

In 1893 a company near London, on our recommendation, 
adopted the system; and Mr. Livesey denounced it very em- 
phatically in a paper he read before the Institution of Gas 
Engineers — prophesying that it would raise an angry feeling 
among the consumers. This, so far as I know, has not been the 
case. We find with our own consumers, it has rather tended to 
pacify them ; and I instance the following in support of what I 
say : We introduced the system in one town some six or seven 
years ago, and last year got a new Act of Parliament without 
opposition — proving that oiir relations with our consumers are by 
no means bad ; and, as far as I am aware, not a single individual 
took advantage of the opportunity to write or speak against the 
system either in the Press or at the Council meetings. 

So far I have not suggested selling any gas at anything less 
than a directly profitable price. There are exceptional cases 
though when selling directly at a loss might be justified from 
expediency, in consequence of the benefits indirectly accruing. 
Cheap motive power may be the means of starting industries in 
a town. Gas companies cannot assist new industries by sub- 
scribing for shares or lending money, &c. A grocer in a town 
may wittingly sacrifice a few hundred pounds to get a mill or 
a factory started, knowing that a factory means wages being 
spent in his shop. Gas companies cannot take shares to help on 
such a company ; but they can nevertheless assist by supplying 
at a direct loss — or even free, if they feel the loss will indirectly 
be made good to them. 

If you lower the ordinary price by a small reduction, it takes a 
long time to rehabilitate your profit and loss account. A small 
reduction may induce a few new consumers, and some extra 
consumption by existing ones; but it does not offer a great 
inducement to a man to change his habits. If you make a large 
reduction though, it makes him consider the introduction of 
engines, cookers, advertising devices, &c. His feeling is : " The 
extra cost is not much — I will have it." 

In one town charging 68. 8d. we were undecided whether to 
reduce the price or introduce a differential rate. We made a 
special scrutiny of the town, and came to the conclusion that 
we had on our books nearly every good shop in the place except 
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OH JHt beeniK they de^l m it. We 
to aoj otfaees who ^d aot boiB ssi.aad kmmd tfaaf 
fdl into time daMKS— mmw who <ilif<dBd togH at eoir price; 
who would aot pair < lf|wHB, aad cooU aot Mieif be 
credit; and otiieBi wfaoie j cco unte ewid luidly he worth 
havini;. We came acnMe haidljr aof who woold iiave beeo 
teo^ted to come on as ooosomen at even e 5S. price. Inthis 
towne fiew jrean brfdre e lednction t06s.3d.hnd been made 
te mp o ta rily, widi lesotts not altogettwr s s tisfsfto c y to the 
ezcheqoer. In conseqoenoe of a rise in the price off coal, the 
price waspatbaci(tD68.8d.; and when coal feDacain ess. rate 
was intiodoced for additional s** «>A 9ath satisfiutofy results 



that a Ibcther redaction to 4s. ad. was made three years later. 
The resoH has been that the private consomption. which was 
not increasing at 6su8d>t and was hardly inflnenred by a reduction 
to 6s. jd.* has practically doubled itself in the last sfai years slnoe 
the *« Cheap Additional Gas Sdieme" was mtrodoced. Up to 
x886, this company had charged 78., and the oonsampdon 
actually decreased for two years after the price was redooed to 
6s. 8d. and 6s. 3d. Thos the company had reason to pause ere 
they made another redaction in the ordinary price. 

In another town gas was add at 6s. gd. ; and the consamption 
was falling. The price was redaced toss. lod., which was rather 
an heroic step to take. The consamption oontiaaed to fall for 
another year ; but it then slowly increased for fDor years, thoogh 
still under what it was when 68. gd. was chafed. We then, in 
1892, introdoced a 4s. yd, rate for additional gas — farther redaced 
to 4S. 2d. in 1896 ; and the result has been that the private con- 
sumption has increased by more than S3 P^ cent, in the past 
six years. 

I have referred to the advantage of balancing the light and 
heavy draughts by augmenting the consumption during hours of 
daylight by getting the benefit of using our plant more folly up to 
its capacity for a longer time. In one town we are experimenting 
in this direction. Our prices are 68. 8d. for ordinary gas, 5s. for 
additional gas during winter, and 38. 4d. for additional gas during 
summer. I never anticipate that the hourly summer draught 
wUl exceed what our mains (designed for heaviest winter con- 
sumption) are adequate for, or that we shall ever feel daring the 
summer that our holders are too small. We must have holders 
and mains to supply our winter work, a large proportion of the 
capacity of which is useless during the summer. The whole 
capital charge need not be debited against gas which will merely 
harmlessly flow through them. Hence a reduced charge in the 
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summer time is, I consider, justifiable. In this small town we 
have in conseqaence just hired out a couple of dozen cookers. 
We started the experiment in 1898, and had practically no com- 
plaints when the price was raised again after the summer, which 
was rather a surprise to us. 

No one wishes more than I do to sell cheap gas ; and it is 
because of this desire that I am so ardently in favour of differ- 
ential prices. 

Discussion. 

Mr. C. B. TuLLY (Sligo) said he must endorse all that Mr. 
Anderson had said in his paper. Some years ago, he adopted 
differential rates, somewhat <m the same lines. He gave a 
reduction of 33^ per cent, discount for gas used for heating, 
cooking, and motive power ; making their prices 4s. 2d. and 28. gd. 
per 1000 cubic feet. They started hiring out cooking-stoves some 
ten years ago, but had found that their consumers would not 
take them in when the price of gas was 5s. He saw that it was 
useless to go on ; and so the Company reduced the price to 2S. gd., 
with the result that their capital account had been reduced from 
£1 OS. 6d. to I2S. 6d. per 1000 cubic feet. Altogether it had 
been a great success. He thought that Mr. Newbigging in his 
paper referred mostly to large undertakings, in which they had 
not the same necessity for reducing the price of gas. 

Mr. John Lyne (Wexford) said he heard Mr. Newbigging's 
paper read at the Gas Institute ; and he thought that he made 
out a very good case. In his opinion, Mr. Anderson had failed 
completely to prove what he had been trying to advance. Mr. 
Anderson certainly had been speaking of good fat prices all 
round — 6s., 7s., and 8s. per 1000 cubic feet. It seemed to him 
that the difference between 6s. 8d. and 3s. 4d. to gas consumers 
in the same town was monstrous. He took it that there was 
a profit at 3s. 4d. ; and if there were, what profit must there be 
at 6s. or 6s. 8d. ? His opinion was there was a mean between 
what Mr. Newbigging had been contending for and what Mr. 
Anderson was trying to advance. He thought it would be a 
gross injustice to consumers who used gas for lighting — who were 
really the best customers — to make such a large difference in 
price between the charges for cooking and lighting purposes. 
In his own case, he had a differential rate ; but he drew the line 
at a minimum consumption of 50,000 cubic feet per quarter for 
gas-engines and for bakers' plates. The prices in Wexford were 
3s. per 1000 cubic feet for lighting, and 2s. 8d. for the other pur- 
poses, both prices free of meter-rent. He made no reduction 
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fereooUflc. He vooid Bfce to know if Mr. TaOy had a profit ia 
-tdfinf pw at Ou 9d. per looo cobic feet. 

Mr. TnxT eiphinwl that S&eo had doobled their oolpat, 
aad 50 per eent. of the gas aold was oaed fior oookhic and cheap 
saiL Nolwitbttandifig the uicreaaed cmtpqt^ the rentSi rateag 
tuea, caibooizias wagca, and ata ia li ii g chaigea w ete the same; 
and bjr improvioi; tiieir arttiitga, the^ were able to caibooise 
more coal with tlie same laboor. They certainly had a profit 
at 2S. 9d. 

Mr. LvKE said, that bemg so, Mr. Tolly, like Mr. Anderson, 
thoogh in a lesser degree, made an enormoos profit on the oon- 
somer who used gas for lighting only. 

Mr. S. B. Langlands (Coleradne) said he was an advocate, so 
far as be conld go, of giving the lighting consamers any benefit 
there fP*obt be. If Mr. Tofly reduced his price to 3s. 6d. all 
roand, be thoaght it woold be furer to the consumers. He did 
not believe io catering for people who were not their backbone. 
He CO aid not say that Mr. Anderson had made ont a feasible 
ease at all. 

Mr. J. Whimster (Armagh) thought that Mr. Anderson's paper 
was in the nature of special pleading, and that his motive was 
simply expediency — ^not a question of what was right and just, 
but of what was expedient. It was getting more gas to seU, and 
giving the manager and the men more work, for nothing. This 
appeared to him to be a very sUly thing to do. He himself had 
always advocated reducing the price all round. He believed 
in supplying the Town Commissioners at less than the ordinary 
rate, because this was a method of paying for way-leave. 

Mr. J. G. TooMs (Carrick-on-Suir) said that, seeing he was 
employed in one of Mr. Anderson^s works, he was sorry that 
Mr. Anderson was not present to reply to the discussion. He 
was not answering the discussion; but he might say that he 
was managing one of the works where differential rates were 
ebarged. Selling gas at 6s. 8d., they were only just able to pay 
their way. The consumption was going back; there was no 
industry ; and nothing was thriving in the town. What could 
they do to keep the gas-works from going bankrupt, as small 
works were doing all over Ireland ? If they reduced the price 
all round, firom 68. 8d. to. 5s. 6d., with the same consumption 
there would be an actual loss. But by introducing an additional 
rate of 3t. 4d., they would probably retain their ordinary rental, 
and besides induce people to consume gas more fireely for 
other purposes than lighting. A year ago they had four cookers 
in the town ; there were now over forty at work, with the result 
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that their consumption was about 150 per cent, larger than* 
it was even a year ago. He could not say that there were 
any extra expenses at all, as regarded gas-making, because- 
his was a small works, and he had to keep practically the 
same stafi on in summer as in winter; and it was as easy 
for a stoker to make 4000 or 5000 cubic feet as to make looo- 
cubic feet. By having a differential rate, he was positive they 
had put gas into houses where it would otherwise never have 
been taken. One consumer who formerly only used about 
2000 cubic feet was now burning about 30,000 cubic feet a year,, 
simply because he had introduced gas for heating, cooking,, 
washing bottles, and the like. 

Mr. Lyne remarked that Mr. Tooms had contradicted himself,, 
as he distinctly stated, in answer to a question from him (Mr. 
Lyne) that there was a profit at 3s. 4d. ; whereas now be said 
they were barely able to live by selling at 6s. 8 d. 

Mr. J. Richmond (Kilkenny) pointed out that in places where 
gas was dear, coal was also dear, and consumers had the same 
advantage in the use of gas as in the use of coal. He was of 
opinion that the granting of differential rates for gas was very 
largely a matter of taking it out of one pocket and putting it 
into another. 

Mr. T. J. Cotton (Dublin) said he had listened attentively to 
the discussion. He had had experience of both systems of 
charging for gas ; and he found that the new system of giving 
very large discounts, and having differential prices, was one 
which created a large amount of distrust and suspicion among 
consumers. He would rather see an endeavour made to sell gas 
at as low a price as possible, compatible with a fair return. 

The President thought thanks were due to Mr. Andersoui 
for bringing the subject forward. As he said m his presidential 
address, he approved of differential rates as a means to an end.. 
There was no use in their trying to introduce gas for cooking 
purposes at 5s. lod., or, in fact, at any price above (say) 4s. per 
1000 cubic feet. How were they to get the price down ? He 
thought the best way was to make a slight difference. There 
were a great many charges — rents and taxes, for example — which 
might all be safely deducted ; and they might still have a small 
profit, and be able to reduce their lighting charges too. He did 
not uphold the system as a matter of principle. As to local 
authorities, he thought they should pay for the gas they con- 
sumed ; and if gas undertakings had to pay for way-leave, the 
amounts should go through the books of both parties in the 
regular manner. 
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As already intimated, Mr. Andbrsom was not present at the 
meeting to read liis paper, and reply to the discnsrion. He, 
however, sobseqnentfy supplied the following notes on the yarions 
speakers* remarlcs : With gas at the low rate at which Mr. Lyne 
is able to sell at Wexford, there is little 0f any) reason to resort 
to differential rates to increase oonsomption. If Mr. Langlands 
coold be sore of having the same quantity of gas sold, and money 
earned, by a uniform price of 3s. 6d. as Mr. TuUy earns with hk 
prices of 4s. 2d. and 2s. 9d., of course, there would be no advan* 
tage in Mr. Tully's prices ; but my opinion is that, if Mr. Tully 
had reduced to 3s. 6d., his present consumption and rental would 
not have been reached. Mr. Whimster does not follow me when 
he says we sell more gas at no profit All the esctra gas sold does 
yield a profit sufficient to remunerate the extra capital rendered 
necessary, and to leave some surplus over to pay something 
more to the manager and his men. I quite agree with the 
President that it is almost hopeless to do much with cookers 
with gas at a price over 48. ; and if gas companies now charging 
5s. and 6s. adhere to uniform prices, I fear it will be a very long 
time ere the consumers in their towns can avail themselves of 
the advantages of gas cooking. On the other hand, by adopting 
differential prices, I feel they can immediately and profitably 
place these advantages in the hands of their consumers, and 
rapidly bring down the average price at which they sell gas 
below that to which they could profitably reduce a uniform 
price. I may add that, once we fix a tabulated consumption, it 
stands for all futurity, unless we have reason to consider it to 
have been badly estimated. We have reduced several individual 
cases, where consumers satisfied us their tables were abnormal. 



Election of Office-Bearers. 

The Hon. Secretary intimated that the Committee had 
been put in rather a dilemma by the receipt of a letter from Mr. 
G. R. Love, of Dundalk, who, in the ordinary course, would 
have been proposed as President, declining to be nominated; 
After considering the matter, the Committee recommended that 
Mr. C. B. Tully, of Sligo, be elected President. 

Mr. A. Mackenzie (Edinburgh) moved, and Mr. T. Frizelle 
< Holy wood) seconded, Mr. Tully's election ; and the motion was 
unanimously agreed to. 

Mr. Tully thanked the members for the honour they had 
conferred upon him. 

Mr. W. A. Reid (Longford) was elected Vice-President, and 
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Mr. J. Whimster (Armagh) was re-appointed Honorary Secretary 
and Treasurer of the Association. Messrs. W. Nisbett (Mona- 
ghan), Fred. Eustace (TuUamore), T. Llewellyn (Newbridge), 
and J. G. Tooms (Carrick-on-Sair) were elected as members of 
the Committee. 

Place of Next Meeting. 

Mr. TuLLY invited the Association to meet next year in Sligo ; 
and this was agreed to unanimoasly. 

The Name of the Association. 

The President said it had been mooted to him that it was 
perhaps desirable to alter the name of the Association. A good 
many soathem gas managers had come into the Association, and 
there seemed to be a consensus of opinion that they should have 
a title which would represent the whole of Ireland. 

Mr. Eustace and Mr. Langlands gave notice that at the next 
meeting a motion would be made that the name of the Associa- 
tion be altered to some such one as " The Association of Gas 
Managers for Ireland." 

Presentation to the Hon. Secretary. 

The President said the next duty he was called upon to dis- 
charge was one which gave him considerable satisfaction and 
pleasure — he referred to the presentation to the Hon. Secretary, 
Mr. Whimster. As President of the Association, he was glad it 
had fallen in his year of office to have this honour ; but, on the 
other hand, he was doubtful of his ability to adequately voice 
the sentiments of the various subscribers to the testimonial. 
The Association was started some twelve years ago, on the 
initiative of Mr. Whimster; and ever since he had acted the 
part of the " Guardian Angel," with a success that every gas 
manager in Ireland recognized. This success was largely due 
to Mr. Whimster's genial manner, his Icindly nature, and his 
sterling straightforward character. The President was only in 
office for one year, and then had little or no further responsibility. 
The Secretary, however, was more or less permanent ; and it was 
on him that most of the anxiety and labour devolved. Mr. 
Whimster had the interest of the Association at heart, and had 
done much for it. It therefore gave him very great pleasure to 
make the presentation to Mr. Whimster, on behalf of the Asso- 
ciation [handing over a purse of sovereigns] ; and he felt sure 
the members would all endorse his words when he expressed the 
hope that he and Mrs. Whimster would enjoy good health for 
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jtmn to come, aad that be wooid loos eootinae to give 
tlie AflKidatioa the benefit o£ his valoelile asntance as Secretary 
and Tfeaaofer. 

Mr. Whimstee, hi a cin ow l edgfaig the gift, said that when the 
Aasodatioo was launched in 1SS7. it was purely an experiment. 
It was coDsidefed that sach an organization was wanted ; bat 
in Irdand gas managers were so few and so widdy scattered, 
that no one coold foretell the resole. The jostifi cation of the 
experiment was to l>e foaod in its success. Every meeting had 
been osoally considered more successfdl than the foriper ones, 
and the present one had been no exceptioo. Tbe soccess had 
not depended on the namber or prooiioeat men, of Lige ex- 
perience and having coairol of large works, but rather oo the 
namber of working managers, men who had to do the work, 
and grapple with the difficalties themselves, and who had met 
together and exchaoged experiences — learning from o*?e another 
how to meet the petty difficalties and worries of their e very-day 
work. Of coarse, keeping abreast of the times, and studying 
the brilliant advances being made in the high places of the 
profession, had not been neglected by them. Thanks to Pro- 
fSessors Macadam and Hchborne, who had so kindly placed 
their skill and learning at their disposal, they had usually 
had matter suited to all tastes. Apart from papers, however, he 
believed the Association bad justified its existence by bringing men 
of the same profession — necessarily isolated — from all parts of 
Ireland, into touch with each other; and the annual re-union, 
the friendly hand-shake, and the congenial " shop " talk with 
an intelligcmtly appreciative companion, were often as good and 
helpful as the more formal paper and discussion. He had some- 
times thought that an informal meeting — ^beginning with a Chair- 
man's address, followed by a free-and-easy conversation on any 
and every topic of interest to those present, and closing with a 
scientific lecture — would be a valuable deviation from the regnlar 
routine, and worth a trial. He wished particularly to thank the 
members most sincerely for their handsome expression of appre- 
ciation of his services as Secretary, which it would be pedantic 
to pretend to regard as given in any other than a friendly — even 
brotherly — spirit ; for he seemed to know nearly every one so well, 
and to be on terms of the closest friendship with them all. But 
while he had gladly and cheerfully done what he could as Secre- 
tary during the past twelve years, he trusted the members would 
not think him ungrateful, when thanking them for their generous 
gift, if he said, in all seriousness, that he hoped they would really 
make an effort to relieve him, and ask some younger man to 



NORTH OF IRELAND ASSOCIATION. 225 

take the position, as he felt that the duties and responsibility 
were getting too much for him in addition to his other work. 

Votes of Thanks. 

Mr. TuLLY moved a vote of thanks to the Corporation of 
Dublin, and to Mr. Thos. J. Cotton, the Inspector of Lighting for 
the City, for the use of the City Hall. 

Mr. Cotton acknowledged the vote. 

The Hon. Secretary moved, and Mr. Langlands seconded, 
that the Association record their appreciation of the very able 
and valuable services of their worthy President. 

The President returned thanks, and the meeting concluded. 



During the midday adjournment, the members paid a visit to 
the brewery of Messrs. Guinness, Son, and Co., where they were 
shown over the establishment, and were hospitably treated. 

In the evening, the Association were entertained to dinner in 
the Gresham Hotel, Sackville Street, by Mr. C. S. Spear, of 
Dublin. Mr. Spear presided over a company numbering about 
fifty. After dinner an enjoyable smoking concert was held. 



The following day, an excursion took place to Bray and the 
vicinity, in brilliant sunshine. The party travelled by rail to 
Bray Station on the Wexford Railway. Thence they proceeded 
in coaches by the rocky glen to the Powerscourt Waterfall, 
one of the prettiest in the United Kingdom. On the return 
journey, they drove through the Powerscourt Demesne, the 
natural and artistic features of which were much admired. 
After dinner, in Miller's Leicester Arms, at Enniskerry, the 
company walked down the Dargle Glen— a scene of great 
grandeur — and, reaching Bray about five o'clock, todk tea in 
the International Hotel. There was then time for a stroll upon 
the esplanade, which terminated probably the best outing the 
Association had ever had. 



Q 



MANCHESTER INSTITUTION. 

QUARTEBLY MEfiTINa. SEPT. 9. 

The One Hundred and Nineteenth Qoarterly Meeting of this 
Institution was ^held at Blackpool, under the presidency of Mn 
R. G. Shadbolt, of Grantham. 

Visit to the Gas- Works. 

The proceedings opened with a visit to the Corporation gas- 
works, which the Chairman and members of the Gas Committee 
had kindly thrown open for inspection. Mr. John Chew, the 
Gas Engineer to the Corporation, conducted the members over 
the establishment, and explained the various points of interest 
and novelty. They found that the works had been considerably 
extended, and that the whole of the available space in the retort- 
house was occupied ; the total number of retorts being 37a — 
all of the horizontal type, with regenerator furnaces. The 
foundations had been put in for a new washer-scrubber, which 
was being erected by Messrs. Kirkham, Hulett, and Chandler. 
The purifying plant had been considerably enlarged ; the number 
of lime purifiers having been increased to three, each measuring 
45 feet by 25 feet. During the visit, great interest was taken in 
the Pelouze and Audouin condenser, made by Messrs. R. & J. 
Dempster, Limited, which was erected a few years back ; while 
another noteworthy addition to the plant was a new enricher for 
improving the quality of the gas by benzol or light oils. This 
was put up by West's Gas Improvement Company, Limited ; 
and many comments were made on its handiness and utility, 
particularly by managers of small works, who thought it was 
specially adapted to such cases as theirs. In the sulphate works,, 
a new superheater by Messrs. R. & J. Dempster had been set in 
operation on the day of the visit. The visitors witnessed a novel 
method devised by Mr. Chew for disposing of the ** devil 
water, which was re -pumped into the still ; the sulphuretted 
hydrogen being sent forward to the purifiers, and recovered in 
the oxide as sulphur. A most important part of the extensions^ 
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however, was the new gasholder, in three lifts, each 150 feet 
by 32 feet, erected by Messrs. Clayton, Son, and Co., having a 
capacity of i^ million cubic feet, the tank for which was con* 
stmcted by Messrs. Dent and Son, of Nelson. The Corporation 
have . acquired six acres of land on which are to be erected 
new works which will include a new reserve water-gas plant of 
about 500,000 cubic feet capacity per day, and railway sidings 
sufficient for both works. 

At the close of the visit, the members proceeded to the 
Palatine Hotel, where luncheon was served. After luncheon, 

Mr. William Carr (Stalybridge) moved a hearty vote of 
thanks to the Corporation of Blackpool, for their invitation to 
the members to inspect the gas-works, and for the very cordial 
reception that had been given them. He thought it was a very 
admirable thing on the part of corporations who owned gas- 
works that they should encourage gatherings of this kind, for 
the interchange of ideas and opinions, not only that those 
participating therein might meet each other, but that by visiting 
the various works they might pick up hints as to what to adopt 
and what to avoid in their own places. All corporations were not 
like that of Blackpool ; but generally he found that, where they 
had a good Gas Engineer, they had also a good Gad Committee. 
He (Mr. Carr) was quite sure that the Corporation of Blackpool 
were very fortunate in the selection of their Gas Engineer, 
and still more so in having been able to retain his services for a 
period of something like thirty years. Blackpool had a very 
special interest for him (the speaker), as a gas engineer ; and he 
thought all people connected with gas, either as makers or as 
shareholders in gas companies, ought to view it in the same 
light. He remembered going to Paris in 1878, whea the ga? 
industry was threatened with extinction by a new electrical 
illuminant that was going to perform marvellous things. It 
certainly created a great stir, and caused the price of gas to be 
considerably reduced in this country in a short time ; but that 
illuminant had passed away, and gas was still going on. Not 
much later, he went to Blackpool, and saw what was probably 
the earliest electric lighting installation in the North of England. 
He did not think the Blackpool Corporation were governed by 
economical motives in putting in the electric light. They had 
been very enterprising and progressive, but more with an idea of 
making the place attractive to visitors than with a view of saving 
the ratepayers' money; and if anything great could be done 
with the electric light, it had been done in Blackpool. If it had 
been at all possible to extinguish the gas industry anywhere, there 

2 



238 MANCHESTER INSTITUTION. 

ought to be no i^as made in Blackpool that di^. But what was 
the actoal state of afiairs ? They had jost seen* in going throogh 
the gas-woflu, new bofldinga pot op heie and there, and likewise 
a new gasholder — ^the latest thejr had ever erected, and one 
which a few years back woold never have been dreamed of in the 
town. Mr. Chew had informed him that he came to Blackpool 
when the oatpat of gas was only 15 millions, and now it was over 
400 millions, with an increase dnring the last six months of 
abont 20 millions. It was a large increase, and was obtained in 
the face of an opposition which had been poshed regardless of 
fioancial considerations. This was a great tribate to the utility 
of gas, and ought to give encooragement to them all as showing 
what gas coold do, and how it coold hold its own against the 
strongest opposition from the electric light. 

Mr. Robert Porter (Elland) seconded the motion; and in 
doing so observed that he looked back with pride to having 
received bis first introduction to the gas world at the Blackpool 
works, under Mr. Chew. 

Mr. Battersby, the Chairman of the Gas Committee, briefly 
responded. 

Mr. Chew remarked that in Blackpool they were not afraid 
of the electric light, and never would be. If they put the same 
energy into gas making as they had done during the past twenty 
years, they would have nothing to fear. Of course, corporate 
bodies were inclined to promote the favoured child — that was 
the last bom — which was the electric light; and, as they ail 
knew, the elder son was sometimes heavily taxed to support the 
younger members of the family. He might say that their capital 
was about ^£'140,000; and the Corporation had spent some 
;£'i20,ooo or £130,000 on the "younger child." His advice to 
gas people was : " Cut your capital down as much as you can. 
We have to compete with this younger child, which is favoured 
at every point." They must face the position like men belong- 
ing to the gas world, who had had long practical experience. 
They must not sit down quietly, and think they knew every- 
thing — that everything was in their favour , and that their custom 
was ready made for them whether they stirred themselves or 
not Let them rouse themselves, and put gas in the forefront 
for lighting, heating, and cooking. There would then be a great 
future for it. 

Mr. Fletcher, referring to the great controversy which had 
been going on as to the best plan for doing away with smoke 
from chimneys, said that this problem was i>eiog solved in Black- 
pool. Very nearly all the cooking in the town was done, during 
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the sammer time, by gas apparatus ; and had it not been for 
these cookers, they would have had a different atmosphere than 
they had that day. 

The Business Meeting. 

After lanch the basiness meeting was held — Mr. Shadbolt 
presiding. 

New Members. 

The minutes of the previous meeting having been read and 
confirmed, the following gentlemen were, on the motion of Mr. 
W. Duff (Morecambe), seconded by Mr. R. Porter (Elland), 
elected members of the Institution: Mr.T. Davies, Llandudno; 
Mr. A. F. Goodson, Heckmondwike ; Mr. J. Lee, Camforth; 
Mr. £. Shaul, Penrith. 

Mr. W. Whatmough (Heywood) then read the following 
paper : — 

NOTES ON THE WORKING OF A SELF-LOADING GOVERNOR. 

The question of the automatic regulation of gas pressure has 
in recent years been frequently discussed at the various meetings 
of Gas Associations ; but as the principles involved have been 
based upon the regulation of pressure at the point of supply, I 
thought it might be of interest to the members of the Institution 
to give the results of the practical working of- the self-loading 
governor in use at the Heywood Gas- Works. The district of 
supply is a scattered one, with about 40 miles of mains; the 
works being situated at the lowest level, with the exception of a 
small portion of the district about two miles away, which has a 
special main and governor. The remainder of the gas supply (or 
98^ per cent, of the whole) is passed through what is termed the 
town governor. 

It was in the autumn of 1893, in consequence of the town 
governor being old and unsatisfactory, that my Committee 
decided to fix a new one with 21 -inch connections, in order to 
provide for future demands ; the trunk mains being 18 inches in 
diameter. The new governor is one of the latest designs of 
Messrs. Braddock, arranged with two valves balancing each 
other, and acting in opposite directions in combination with the 
bell of the governor, and which is also well adapted for the 
attachment of the automatic pressure-changer made by the same 
firm. After the governor had worked successfully for about six 
months, the question of automatic regulation of pressure was 
taken into consideration; and although the principle of self- 
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FiG. 7.— Self-Load INC Governor at the Hevwood 
Gas- Works. 

EpparfttDS was fixed and completed Id February, 1894 ; bat before 
fislag it, however, the portable preuure-regieter was placed at 
varioDB levels In the district, in order to ascertain the minimam 
aod maximaiii pressnres required (o give a satisfactory supply. 
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These were fonnd to be S-iotbs and ao-ioths respectively ; and 
the governor was regulated accordingly. 

The arrangement is designed to ^ve automatically an in- 
creased and diminished outlet pressure as required, although the 
inlet pressure may vary. The drawing shows the arrangement 
as applied to our station governor. It consists of a loading- 
tank charged with water, fixed on the bell of the governor, the 
supply of which varies automatically according to the demand 
for the supply of gas. In order to compensate for the varying 
inlet pressure, a bell and float are fixed, which work in a small 
tank, and vary in height (according to the inlet pressure) by means 
of a small pipe connected to the inlet-main. 

On the top of the bell and float is a small vessel supplied with 
water, controlled by an equilibrium valve which regulates the 
water for the loading-tank, and is connected by a flexible tube, 
80 that the level of the water is the same in both the vessel and 
the loading-tank. The vessel also has an overflow to carry 
off the surplus water when the demand for gas decreases. 
There is provided a cistern for the water supply, which is con- 
trolled by a ball tap ; and the pipe from the cistern is connected 
to the equilibrium valve referred to. 

The pressure -changer is very simple in its operations. Imme- 
diately the bell of the governor falls, the equilibrium valve 
which controls the supply of water responds to the call, and the 
additional pressure required is given. When the governor-bell 
rises, the converse takes place, and water is thrown off the tank, 
and the pressure reduced. As we have a plentiful supply, the 
water is allowed to run to waste ; but if required, arrangements 
could be made to use it over again. The quantity needed, how- 
ever, is only small — being about 2 gallons for the largest opening 
of the bell when putting on the pressure from the minimum to the 
maximum. 

In the working of the governor, however, and when loaded to 
give the maximum outlet pressure, the bell has a tendency to 
rise and partially close the valve when the inlet pressure in- 
creases, which would cause some of the water to be thrown off 
the loading-tank and reduce the outlet pressure. This is ob- 
viated by the bell and float, which are subjected to the inlet pres- 
sure, rising to the same extent as the governor bell, and main- 
tahiing the level of water in the loading-tank, and consequently 
the maximum pressure also. The governor may be loaded by 
weights or water in the ordinary way if required, by closing the 
water-supply tap attached to the loading-tank and connected to 
the flexible tube. 
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From the forgoing doicripttoo. It wiO b« obwrrad tlut ttie 
ftppantns ia froe from complex mectunism, and that rimpUdty 
Is tha charm of tbe unugemeot, for there Is practically notUog 
to gel ont of order, and at anj time aD the parts are easy of 
adjastmenL In the case of the mazimnm pre smr e, it Is ooljr 
oeceasaiy to regnlata the overflow of (he loading-tank to obtain 
what is reqolied ; and to change the pcdnt of loading, the raising 
or lowering of the water-sapply vessel is snfBdenL 

It was with diffidence that we entered opon onr first Irial, es 
the dark days were still wHh ns ; bat it was arranged, for safety, 
to experiment only daring the day, nntess the child of adoption 
should prove " wiser than the children of light," and put on the 
pressure tiefore the nsoal time. We were not disappointed; 
the changer answering to the call a condderable time before the 
pressnre would bare been put on t>y the attendant 

Diagram No. I shows the old and new system of loading ; the 
dotted line denoting the loading I^ hand, and the foil line by ttio 
antomatic regtilator. The diagram no donbt will be considered 
a good one; yet it will be observed that, althoagh the governor 
commenced loading before the time appointed by hand, it was 
rather slow at taking on the preasore— due in a measare to the 
size of the govenior being in excess of om: reqniremeats, which 



DiAGRAU I. 

prevented the rise and fall of the bell which was desirable for 
satisfactory working. In these circa mstances, It was decided to 
reduce the capacity of the valves to the capacity of the trnnk 
mains, and at the same tinie to Increase both the mlnimnia 
and maximum pressmes to ii-ioths and 25-ioths respectively. 
When this was done, the apparatus responded to the vaiiatios 
of supply more quickly. 

Diagram No. 3 shows the changer at work on an ordinary 
winter's day, which is everything to be desired. There is do 
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delay in the putUi^ on c^ the pressaiB, and the maxlmnm Is 
folly maintained ontll 10.30 p.m., when the pressnre Is gradaally 



Diagram z. 

jrednced to the minimam, until 5.30 the fallowing morniog — the 
mills and workshops again asking foe a maximum supply, which 
Is given in a satisfactory manner. 

Diagram No. 3 is for Sunday, and shows an increase of pressnre 
from 11.30 a.m. to 12.30 p.m. due to the large demand for cook- 
ing purposes 00 that day. Although we have upwards of 40 gas- 
engines and other apparatus working throughout the week, our 
maximum day pressure does not equal the pressure reqtiired on 
Sonday morning. This no doubt is attributable to the fact that 



DlAGBAM 3. 

the mill operatives invariably have the best meal of the week on 
that day, and practically all the gas-stoves are In work at the 
same time — the namlwr of stoves and grillers in use being 3422. 
This ia eqnal to 53*66 per cent, of the total numtier of consumers ; 
■o that rather more than every second coosumat has either a 
cooUng-stove or a griller. Still following Dii^ram No. 3, the 




woold iqipeai to Indlc&te that fnrther enlightenment Is reqnlred 
Aftar the people return home from their splritoal devotions. The 
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difference in the time the mazimam is maintained is most marked 
compared with Diagram No. 2. 

Diagram No. 4 shows the action of the changer on Tnesday 
evening — ^being the tradesmen's half-holiday. At six o'clock 
(after the mills and workshops are closed), there is a redaction 
of 4-ioth8 pressure, and afterwards a gradual decline until the 
minimum is again reached. Diagram No. 5, which is for Satur- 
day, also shows a diminution of maximum pressure, due to the 
mills and workshops closing at noon on that day. The pressure 
for early Sunday morning, it will be observed, is at the minimum, 
and shows the contrast between the morning pressure given on 
the other days of the week. This is a true indication that the 
people are resting from their labours. Diagram No. 6 shows 
the effect when sudden darkness appears, which in this case was 
between 10 and 11 in the morning ; and the great advantage of the 
apparatus will at once be conceded under such circumstances. 

I have selected the foregoing diagrams so that it will be seen 
how the demand varies in the ordinary working of a gas-works, 
and for special purposes also. 

One of the most important factors in deciding upon the 
changer was the question of leakage ; for there was every indica- 
tion that it would be reduced. But as in the winter months the 
pressure was invariably put on earlier than it would have been 
by the attendant, there were certain misgivings on this point. 
The following statement from our published returns, however, 
gives the leakage as follows : — 

Z894 10*42 per cent. 

1895 10-35 .. 

1896 854 „ 

1897 7'i7 

1898 ..... 6'86 „ 

1899 6-52 

This statement shows a reduction in leakage of 3*9 per cent, 
during the period under consideration, equal to a saving of 
4,627,000 cubic feet per annum on the gas manufactured at the 
present time. The result, therefore, shows that there need be 
no anxiety as regards increased leakage, but rather an assurance 
that the consumer obtains his supply of gas when he requires it, 
instead of waiting patiently for his illumination at the hands of 
the fickle attendant. I do not, however, claim that the above 
saving in leakage is entirely due to the adoption of the changer, 
as our sales of gas have increased considerably; but at the 
same time there has not been any extraordinary expenditure 
in reduction of leakage. I am fully aware that even now the 
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tay arise when, ovicg to < fii4jnrr and frirrim 
the drmaiMH oi the muMinni* will not neet with the 

vfaicfa is desied. I can only saj that in pnctical 
wortdm^ «e have not experienced this diScshj. Ths is doe no 
doc;bt in a large measoie to oor govcxnor being placed at the 
lowest lerel in the district of sopplj, and die sodden rise oi 
50 feet in lemel firom the worio. which causes the govcmor to be 
Bocfa more s eo siti te than woold be the case if fised at a hi^er 
leveL It may also be oootended that, with self-loading, pies- 
sore win be gtren wlien volnme only is required. For instance, 
soppostng tlie vahre has opened to a point at wiiich sdf-loading 
bfgim, increased pressore may be given instrad of increased 
▼olome. Fc^lowing ap the same principle, the effect woold be, 
in loading the goremor, that ontfl the maximom pressore was 
attained there woold be an excess of pressore instead of in- 
creased Tolome. This may be right in theory; bat onder oor 
p te seo t system of sopply, and so loog as the carrying capacity 
of the mains is so inadequate to meet the demands without 
extra prefsore, the principle does not apply in geoeral working. 
With the self-loading governor, any demand in excess of the 
minimom pressore may be taken as an indication that the mains 
require pressure, and not volume, in order to obtain a satisfac- 
tory supply. But even if an excess of pressure be given, the 
00^ question affected would be the leakaige ; and the published 
returns already given are sufficient to assure the most sceptical 
00 this point 

Of coune, it is common knowledge that the self-loader has by 
some been considered an unreliable instrument ; that the prin- 
ciples of working are wrong; and that the requirements of a 
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district cannot be supplied in a satisfactory manner by the 
system. Bat the old adage is still trae, that an "ounce of 
practice is worth a pound of theory.** The practical satis- 
factory working of the self-loader during the past five years, 
is sufficient proof that under our conditions of working we could 
not do better ; and in these circumstances, I am of opinion that 
the governor is the most satisfactory point for the controlling of 
pressure. 

The advantages of the self-loading automatic pressure-changer 
may be summarized as follows : — 

I. — It is thoroughly under control at the works. 

2. — It is simple in its action — requiring no attention, and no 

cost to work it. 
3. — ^The capital outlay is very small. 
4. — The satisfactory working for five years has proved its utility. 

In conclusion, I can only again call your attention to the 
diagrams to show you the great advantage of the automatic 
pressure-changer compared with hand loading, which we know, 
when carefully done, assures a fairly satisfactory supply. But 
the impossibility of deciding beforehand the time at which to 
load by hand, the variation in consumption at different periods 
of the year, and this changeable climate of ours, render the 
automatic pressure-changer a desirable instrument to be adopte.d 
in the distribution of gas supply; and I feel persuaded, from 
the advantages enumerated, that the system will commend 
itself to the members of the Institution. 

Discussion, 

The Presidemt having invited discussion, 

Mr. Porter said he had had some experience with a pressure- 
changer, but not in connection with a governor like the one 
described. Some four years ago, he attempted to regulate 
the pressure as explained by Mr. Whatmough, on an existing 
24-inch governor by Braddock ; but he had to abandon it. He 
must point out that the governor was not made with the view 
of attaching a pressure-changer to it; and perhaps this had a 
good deal to do with the failure. What were the advantages 
to be claimed for this pressure-changer ? In the first place, he 
very much questioned the desirability of having a governor at all. 
He thought the subject of high versus low pressure gas supply 
had been brought up by the paper ; and he must say, from the 
experience he had recently had, that he very much favoured 
the former. This would, no doubt, come rather as a surprise 
to many members; but he believed he had a justification 
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ilMsp«lMbTa 
hicbcr prepare at tbcir 
had hidMKlo had. the 
had had qpcricnc e « 
mfaiimniii prf nrc oC 26-iocbs and a laiimm n of 42-iodis ; aad 
tlitnucli the co&tp^Mtft liwiiiag out ihoot 60 
had worked onder this high |in win 1 , aad ghicn the 
evtrj aatwlairtion—aa the gaa had ahn^v been avaiUble at 
a prcanrethat itcoaldbeoaedior aojpaipoaeaD the24hoan 
— their leakage was only about 8 per oeuL AiMithcr companj. 
tmdmg oat about 65 miniona, had never lev prearareon the 
mains than 56-iotlis; and their leakai^e was under 10 per oenL 
Now diere was no doobt there most be a dight increase in ths 
gas lost by leaicage ; bat the advantages gained by tlie l ednced 
si2e of mains, which overcame tlie dtfficolty of the ooosnmera* 
fittings being too small, most oatweif^ the drawback in- 
volved in the extra loss of gas. Therefore he did not think the 
advantages claimed for the pressure-changer were all that cooid 
tie desired. 

Mr. Chew said he had for many years had an arrangement of 
the kind described ; bat perhaps the foct that he had not isolated 
the governor woald have something to do with the results ob- 
tained, which were not such as had been given in the paper. 
Tbe more important question, however, seemed to be that of 
high and low pressure. He had pertiaps as little leakage as 
most people. It was not a hilly district — the greatest variation 
aunounting to 30, 40, or 50 feet ; but at the same time he believed 
a good pressure — that was to say, deUveced to the consumer at 
not lets than i5-ioths — would never cause a great increase of 
leakage. After midnight, when the consumption was very small, 
he dropped to lo-ioths; but afterwards it was never less than 
lyioths to iS-ioths during the day. He was inclined to think 
that he would do even better if he gave more, inasmuch as by an 
increase of pressure the detection of leakage was rendered a 
much more easy matter; the gas coming to the top much sooner. 
Hehadfonnd this to be the case from long experience. Daring 
the last ten years, be had not had more than 3 per cent, of gas 
unaccounted for; and in the same period he had never had 
a lower pressure than lo-ioths during the small hours of the 
morning, and in the dajrtime is-ioths to 25-ioth8. Under these 
circumstances, although he did not agree with Mr. Porter that 
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they should give enormous pressure, which would mean great 
waste in the consumption of gas at the burner on the part of the 
consumer, he thought they might give a reasonable amount of 
pressure, whether by some automatic arrangement or other- 
wise. He had tried one of the earliest types of automatic 
changers — the members had seen the governor that day. He had 
found that with these automatic regulators they really wanted 
a man to sit beside them to keep them right ; and when the 
dark days came, he found he could not rely on the apparatus to 
give the required pressure. He was not disposed to go back to 
the method described. Again, he might say that a reasonable 
amount of pressure did not increase the leakage, if they paid 
careful attention to the meters, service-pipes, &c. They must 
keep the meters in proper order, and renew the service-pipes 
when necessary. He had adopted the plan of using lead pipes 
and covering them with tin to prevent the honeycombing which 
sometimes took place. They must protect the gas mains and 
pipes from the action of the electric current escaping through 
the ground. Certain pipes belonging to the Water Company 
had been very severely honeycombed, which caused the water to 
escape freely. What took place in the water-pipes, would have 
to be guarded against in the gas-pipes. The difficulty in this 
direction was increased tenfold when they had electric mains 
all over the place. He had had practical experience of the 
effects of the escape of electricity on the pipes. 

Mr. R. Shadbolt (Fleetwood) said they had used the self-load- 
ing governor for somewhere about eighteen months at his works ; 
and his experience was that it was a far superior governor to 
the hand-loading one. It was a very convenient arrangement. 
When he left Fleetwood that day, for instance, he had locked 
the place up, and ordered that no one should go in. The 
governor would automatically put the pressure on just when it 
was required, but not before. It was the same in taking the 
pressure off at night. As soon as gas was not wanted, and the 
consumption stopped, the pressure was taken off. By looking 
at the diagram, they would see how faithfully it acted. He 
could quite understand circumstances arising, as in the cases 
mentioned by Mr. Chew and Mr. Porter, where the governor 
would be prevented from acting properly ; but it was not fair to 
condemn the governor on this account. Owing to Mr. Porter 
adopting the system, he himself had been led to introduce it at 
Fleetwood ; and he thought it was a most excellent apparatus. 
As to leakage, he could not say a great deal ; but he did not 
suppose they lost much less gas than formerly — perhaps about 
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diey had, at anj rate, a little more gas aceoooted ior, and he 
eoofldeved tint to he doe to the action of the adf-loader. Of 
f he qoantitjr of i:as made, tfaej had a little m«iie — ahoot 2 per 
centr— aold. The aeif-looding governor was a step in the a^ht 
direction; and with it diey never ezperieooed tioohle throoi^ 
the man fo r gettin g to torn the twniurii off^ as was often the 
case w"*^**' ttie old anangement* 

Mr. A. Gkaham (Mansfield) said' that when at Hd>den Bridge 
the two IwAlers were 1} miles each side of the works. The 
sorfrfns gas nsed to go to the holders, from wiu^ it was taken 
back to the town, iHien enough gas was not heing made at the 
works. The leakage, even onder these conditions, was never 
above 10 per cent. Twdve months ago, be was considering 
the question dealt with in the paper, and woold have adopted 
the same system as that osed hj Mr. Whatmoogh ; bot, on 
inquiring into the matter, he found the mains must not be con- 
nected in the town. He there fore adopted two governors, on 
two 12-inch mains, bot without the automatic water supply; and 
he was satisfied in every reelect with the working. The water 
was turned on by a tap about an hour tiefore the pressure was 
required, and turned off by the same means. 

Mr. C. A. Craven (Dewsbury) said he had had five or six 
years' experience with a pressure-changer, and had no trouble 
with it. They had not a tenth part of the bother about the 
pressure that they previously experienced. The district was 
essentially a factory one ; and at times it was not advisable to 
put the fall pressure on. At such periods, they had just allowed 
the governor to put the pressure on to a certain point, as re- 
quired. Then, again, if any repairs to the governor or loading 
apparatus were necessary, it was easy to temporarily revert 
to the old method. The men liked the system very mach. In 
their works they had the loading apparatus and the concentric 
tank, and had three divisions in it. They made their day pres- 
sure 9-ioth8, which gave about i4-ioth8 in the lower part of the 
town; and they could make the maximum 18-ioths, or change 
it to 20-ioth8, or, in the third chamber, to 23-ioths. He could 
corroborate Mr. Whatmough's summary of its advantages. 

The President said the author might with advantage have 
given not only the pressure at the works, but also in the heart of 
the district It would have helped the members to arrive at a 
-right conclusion on the subject. 

Mr. Whatmough said very few people would agree with Mr. 
Porter that governors should be dispensed with. He thought 
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the reason for the faUure Mr. Porter had referred to in con- 
nection with the automatic changer was that his governor had 
sach a large area, and was of an old-fashioned type, with 
the resalt that a great weight would be required, and loading 
would be very slow indeed, and consequently unsatisfactory. 
Mr, Porter seemed to think the advantages he had obtained 
were due to the circumstance that they worked at high pressure. 
As a matter of fact, the pressure was practically the same as 
before, except that it was put on a little earlier than by hand. 
The reason for Mr. Chew's governor failing was no doubt want 
of isolation. They must have it isolated, or it was of no use 
whatever. Mr. Chew said it was connected in other parts of 
the town ; consequently the changer was thrown out of action, 
and could not possibly work. He also understood that Mr. Chew 
had had a man to put the pressure on. It appeared that he re- 
quired special pressure at special times ; and if this was so, of 
course the automatic regulation would be thrown out of action, 
even supposing there was complete isolation. He welcomed 
Mr. Shadbolt*s testimony. Mr. Graham simply referred to the 
ordinary governor ; he did not touch upon the question of the 
changer at all. There was no doubt the apparatus was very 
easy of adjustment. As to diagrams taken in the heart of the 
district, he did not quite follow the President's suggestion. Be- 
fore they adopted the pressure-changer, their supply was satis- 
factory in the lowest parts of the town ; and they only worked 
on the same principle now — the supply being given as it was 
wanted. He did not think a diagram taken in the district would 
have helped the members in the least. In conclusion, he might 
again say that he did not think they could do better than adopt 
the pressure-changer. 

The President observed that Mr. Wbatmough had scarcely 
understood his suggestion. Their practice was to put a 
portable register down in certain parts of the district, and see 
whether the pressure reached the point required. 



Mr. W. Chew then contributed the following paper : — 

GAS TRACTION ON THE BLACKPOOL, LYTHAM, AND 

ST. ANNE'S TRAMS. 

The desirability of using gas-engines as a means of driving 
tram-cars having in recent years attracted a good deal of atten- 
tion from engineers generally, it has been thought a fitting 
opportunity for the members of the Institution to familiarize, 
themselves with its application as in use at Blackpool. 

R 
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theie is the p r osp ec t of a laise 
istaHed; and the other (periiaps of 
inqwrtancei is the oertaintj that tfaefe will be total freedom 
fr'on the evOs of electroljiMs to yoor *****— ^ if ^ss-tianis aie 
ado|>ted in liea of the electric trollj qratem, as nov befaig 
erected in this coontryy the laTages from which are so well 
known in the United States, and even in this locality. It is 
with this twofold knoiHedge befoie yon, that yoo aie asked as 
i;as engineers to eramine the w wkiug details of the system 
which, if applied, is likdly to be so henefirial to flie industry, 
and at the same time rdaeve yoor anxiety with r^ard to the 
evils attending electrc^rstt of pipes on tram rootes. 

Without going into the history of the ffnrmatinn of the Com- 
pany, hot taking it as it exists to-day, we find the line connects 
the three towns along the high-road, by 7^ ndles of sin^ 
track, 4 fit 8^ in. gai^;e, with loops where desired. The roate is 
fairly level throoi^ioat, with the exception of flie high railway 
bridges, which are crossed with agradient of i in 25. There are 
in dally use fourteen cars, making 75 to 100 mile runs per day, 
as need be — more in the season, and less in the winter months. 
The total mileage this year win be 200,000 car-miles, as against 
260,000 car-miles ran by the Blackpool Corporation electric 
trams. This, I thinlc, will give yon some conception of the 
magnitode of the Company's operations. 

Taming to the station and appliances, we find a car-shed, 
with cleaning pits, and a fine airy bailding of neat design, having 
suitable offices, workshops, stores, and compressing-rooms ad- 
joining. The compressors occupy little space ; each one being 
strap driven by 4-bor8e power (nominatl) gas-engines. The&e 
take the gas direct from the town supply into the receivers, 
which are fine specimens of welded cylinders, and store the gas 
lor use at 200 lbs. pressure per inch. All gas used is measured 
and checked to the engines, and for other uses, by separate 
meters belonging to the Company. The repairing shop contains- 
all tools for such needy repairs as occur from time to time. 
This, then, constitutes the whole of the apparatus (with the 

* See Journal of Gas Lighting, Vol. LXVIII., p. 68. 
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exception of a sub-station at the Lytham end, for charging pur- 
poses only), which is extremely simple throughout. The cars 
used are the double-decked type, mounted on four wheels, carry- 
ing 52 passengers inside and out, well upholstered inside, and in 
appearance outside equal to the best tram-cars of other makes. 
They are minus the fishing-rod appliance used on electric- trolly 
lines ; while the absence in the streets of poles and wires is a 
decided improvement. The gas for the motive power is stored 
in three steel tubes under the carriage body, while the engine is 
snugly housed along one side — the working parts being easily 
accessible from the roadside. For cooling the engine, a con- 
densing coil is placed on top, between the double deck. The 
engine is 15 brake horse power ; and the feed is regulated to a 
constant quantity for the varying pressure of gas. 

The stopping and starting is actuated from either end by the 
driver. There are at present only two motions arranged for — 
the one, called fast, being set to the limits of the Board of Trade 
regulations ; and the other, callecj slow, for climbing the ascents 
before named. This prevents reckless driving, and is safer for the 
public. But there are times when, with a clear road, a higher 
speed might be used with advantage, as is done on the local 
electric trolly lines. This matter, I understand, will be remedied 
should gas traction be applied to light railways hereafter, as the 
public idea of success is measured only by speed attained. 

Following a car from the depot on its daily routine, it first takes 
up its charge of gas at about 140 lbs. pressure, which is sufiicient 
for a run of 15 miles. Then, taking its position at the Blackpool 
end, it loads up with passengers and continues its journey to 
Lytham, picking up en route. Arriving there, it reloads and, 
passing the sub-station, either calls or passes on as needs be 
back to Blackpool. On passing the depot, it replaces the quantity 
of gas used ; the time occupied being i^ minutes only. And so 
on throughout the day. I must here say that a hose-pipe is con- 
nected with a main from the receiver, and is easily accessible 
to the driver in the centre of the track. He quickly opens the 
box-lid, couples the india-rubber tube (similar to a water-hose), 
turns the cock, and in the time named the car is off again. The 
engine is stopped only at each terminus ; but for small stops on 
the way it is run continuously at light load. The effect of this 
is to give a not altogether unpleasant longitudinal oscillation to 
the cars, owing to their small wheel-base. Whether or not it 
is advisable to alter this movement is an open question. The 
condensation of the waste exhaust — always a difficult matter — 

as well overcome in the newer pattern cars ; these being larger 

R 2 
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and more aliy thioagfaont, while the eailier types are smaller 
and a little deficient in power in this respect. 

Turning to the financial side of the Company, the nominal 
capital is £125,000. The Company having been re-fiormed nearly 
a year ago, and not having yet issoed their first tMlance-sheet, 
it wonld be presuming too much were I to anticipate their divi- 
dend for the first year ; but the working statistics of all tram 
companies are based on the working expenses per car-imle, and 
if figures supplied by the Manager can be continued, these will 
compare favourably with those of the electric troOy lines. 

The result of two systems with sioiiUir mileage is given in the 
Technical Pressforthe undernamed towns as foUows, for working 
expenses per car-mile : — 

Dover rood, (trollj). 

B lac kp ool 10*30 (coaduit). 

Gas-trams 5*16 

The 5'i6d. is the price at which the Tramway Company have 
contracted with the Gas Traction S3aidicate to work their line, 
covering all working costs. Judged by this basis, gas traction 
holds a fair position. But as the figures may not all cover the 
same ground, I have adopted one referring to cost of power only. 
I find the electric trolly used f to i unit per car-mile ; and this 
is valued at different rates, according to whether the Company 
generate their own current or the electric-light depdt sell the 
current to them at a profit per unit. Taking two companies 
of about similar mileage, the cost is — 

Dover 3d. per car mile. 

Blackpool if M „ 

Gas-trams i ,. „ 

Placed in this form, gas again holds its own, though if cost 
price for each was charged, a further modification might be 
necessary. 

In concluding my paper, I wish to thank the Tram Manager 
(Mr. Lewis Slattery) for his kindness in affording me any in- 
formation required. From the preceding figures, it seems pro- 
bable that the system may extend. If you can make it possible 
to get your various Boards to interest themselves in forwarding 
gas traction with only a fraction of the energy thrown into this 
class of work by Electric Light Committees desirous of finding a 
profitable output for their respective works, then I think I shall 
have accomplished the object of this paper. 

There was no discussion on the paper. 
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Visit to the Gas-Compressing Station of the Tramway 

Company. 

The members next paid a visit to the gas-compressing station 
of the Blackpool, Lytham, and St. Anne*s Tramway Company, 
where they were received by Mr. Lewis Slattery, the Company's 
Manager, and Mr. Codlin, the representative of the British Gas 
Traction Company. The following particulars, in addition to 
those contained in Mr. Chew's paper, were furnished: The 
rolling-stock of the Company consists of sixteen motor cars, 
four of them being 40-passenger cars, and twelve (of a newer 
type, with many improvements) to hold 52 passengers. The 
Company have this year carried with the same rolling-stock 
220,000 passengers more than last year. Several improvements 
have been made to the line, parts of which have been doubled ; 
the distance traversed being about seven miles. But the Com- 
pany have power to extend the line at the Lytham end. At the 
compressing station, the gas from the Corporation supply comes 
through a main meter ; and the portion to be compressed passes 
to two compressors driven by a Crossley engine — a spare engine 
being also provided. Subsidiary meters record the quantity of 
gSLS used by the compressors and gas-engine ; separate meters 
for each being fixed. After compression, the gas is forced into 
the holders, and taken thence through a pipe to the cars in the 
centre of the passing-place, where the cars are charged. 

After the inspection, the party returned to the Palatine Hotel, 
where tea was served. Before the members separated, a vote 
of thanks was accorded to the Tramway Company for allowing 
them to visit the station. 
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KAIiF-TXABLT MESTINa. SEPT 14. 

This Meeting was held in the Station Hotel, Mehoee— Mr. 
W. B. M'LusKY, of Selidrk, the President, in the chair. There 
was a good attendance of members. 

The Hon. Secretary pro Urn. (Mr. A. C. Yonng, of Kelso) 
submitted the minates of the previous half-yearly meeting, and 
they were adopted. 

Next Year's Meetings. 

A letter from Mr. J. C. Adamson (of Airdrie) was read, in 
which he suggested that next year — ^the century year— one of the 
meetings of the Association might be held in the good old town 
of Kelso, and in, if he remembered rightly, what was ^^ jrears 
ago called the Queen's Head Hotel, the cradle of the mother of 
Gas Managers' Associations — ^the good old Waverley. 

Mr. D. Vass (Airdrie) thought that the end of the century 
had nothing very clear to do with the Association, and that thesr 
should not lose sight of the idea of meeting in the President's 
town. He moved that the next meeting be held in Selidrk. 

Mr. J. McLaren (Duns) seconded the proposal, and it was 
agreed to. 

It was resolved to hold the September meeting in Dalkeith. 

The President's Address. 

The President then delivered the following address :— 

Gentlemen, — ^What London is to the Incorporated Gas Insti- 
tute, and Glasgow to the North British Association, Melrose 
may be said to be to this Association of country gas managers, 
which bears the immortal name " Waverley " — ^at once the most 
central and attractive part of the district from which we draw 
our members. I trust that we may have a most profitable and 
pleasant time in this ancient and historic place to-day. Our 
meetings may be likened to a family gathering. The hearty 
Scotch hand-shake, the homely chat, the free-and-easy, yet 
earnest, discussion of business matters, and the loyalty towards 
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each other which has ever characterized the members of this 
old Association, have all contributed to bring it successfully 
down through all those thirty-eight years of its existence, with- 
out either rules, regulations, or bye-laws of any kind. 

Many of the old members have passed away since the last 
meeting here. The front rank has been reduced to the active 
" member for Jedburgh," and the retired " grand old man *' of 
Haddington, the holder of the President's medal in the two 
oldest Gas Managers' Associations in the world, and one of the 
very few men now living who took an active part in the famous 
Flintoff gas controversy. Fresh troubles beset us. The fame 
of Border gas men, like that of Border divines, has been spread 
abroad in the land. It is not enough that we lose our old mem- 
bers — our young men are being " called." Even since we last 
met, two members have gone West in response to the call of 
promotion. We rejoice in their advancement, while we regret 
the loss our Association has sustained by their translation. 

The record attendances which we have had at recent meet- 
ings is very gratif3ring. The growing desire on the part of gas 
managers in this district to meet with each other for the inter- 
change of opinion is one of the healthiest signs of improvement. 
It is calculated to help, not only the individual member, but also 
the company he serves. A feature of our spring meetings in 
Edinburgh lately has been the visits paid to engineeriag works 
in the city ; and our thanks are due to those firms of gas engi- 
•neers who so kindly threw open their works for our benefit oq 
those occasions. 

I am called upon to-day to bring under your notice subject- 
matter calculated to provoke a profitable discussion ; and it has 
occurred to me that there is no question which would be so 
valuable for this purpose as a review of the working details of 
small gas-works, such as we represent. I shall therefore con- 
fine my remarks to small things. 

In days gone by, the work of the gas manager consisted chiefly 
in making and delivering gas to the consumer ; the latter being 
left to make use of the commodity to the best of his limited 
knowledge of gas economy. To-day, if we are to hold our own 
in competition with the perfected mineral oil-lamp, and the 
more effective (if more expensive) illuminant, the electric light, 
we are bound, not only to supervise the fittings and burners of 
consumers, but must also fix suitable burners free of charge, in 
order to secure to our customers the greatest possible amount 
of light for their money. Further, we must popularize the use of 
gas, and employ every legitimate means in our power to have it 
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I have indicated that the manager of a small works is hanfi- 
capped in the race. Let ns inquire into ways and means of 
reducing this handicap. We diall consider, in order — 



I.- 

z» — Coal : The selection of soitable coal £ar gas-making par- 
poses, and the effect of the recent advance in prices. 
3. — Temperatore and porificatioii. 
4. — Unaccoonted-fior gas. 

WhUe it is now admitted that gaaeoos firingis the best system 
for medium-sized and large worlcs, open firing predominates In 
small works; and its use is supported on the ground that, not- 
withstanding the waste of material and labour which it involves, 
as compared with r^enerative firing, the ultimate cost of the 
gas per 1000 cubic feet into the holder, including wear and tear 
charges, is equal to that obtainable by the more scientific system, 
plus charges for interest, depreciation, and cost of renewals. 
With this opinion, I entirely disagree ; knowing, as I do, the car- 
bonizing returns under each of the systems of working in this 
district And I may here point out that profits rise more rapidly 
under the r^enerative system in this locality, where coal is 
high in price and coke correspondingly dear, than is the case 
in Central Scotland, where coal is comparatively cheap and 
coke a glut on the market. Let me make a comparison. One 
of the most serious drawbacks to good carbonizing results in 
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small works is intermittent working. As a rule, gas is made for 
twelve to eighteen hoars per diem. Carbonizing is suspended, 
and fires are banked up during the night, with the result that 
in the morning the temperature of the oven is down, and hard 
firing is necessary for several hours before charging can be 
commenced. Some 7000 cubic feet per ton of coal is reckoned 
a fair average for the first " round." The consumption of fuel 
is abnormally high all day; and only towards evening, when 
" banking-up " time is again approaching, is a really satisfac- 
tory working heat obtained. The same set of circumstances 
is reproduced when, in very small works, the manager has to 
fill up the furnace with cold coke, reduce the damper openings, 
and leave the works for several hours on end to attend to main 
laying, meter surveying, or an urgent call to one or other of his 
manifold duties. With the regenerative system, on the other 
hand, absolute control over the air supply is obtained. Damper 
openings and primary and secondary air-passages may be 
reduced, and carbonizing suspended for several hours, without 
any appreciable loss of heat — and that with an extremely 
moderate consumption of fuel. The net saving over the year, 
with a make of 3 million cubic feet, is equivalent to 1000 cubic 
feet of gas per ton, plus the revenue from 25 additional tons of 
coke sold, or in all ^fSS. This sum is sufficient to pay off the 
initial cost of the bench of retorts in two years, and thereafter 
to meet a reduction in the selling price of gas equal to y^d. per 
1000 cubic feet, not to speak of the saving in labour and the 
freedom from the anxiety and worry which are associated with 
the open fire, especially in small works. 

Gas managers have been exercised more than usual this year 
with regard to coal supply, on account of the abnormal rise in 
price. Here, again, works equipped with a thorough recupera- 
tive system of heating retorts have occupied a strong position ; 
for it is noticeable that the kind of coal which has advanced 
most in price belongs to that class which is indispensable for the 
production of coke suitable for the open fire. Nothing concerns 
the manager of a gas-works more than the selection of coke 
suitable for his furnaces. Coals producing excellent residual 
•coke must, in many cases, be had, independently of the quality 
of gas which they yield ; otherwise low heats or hard clinker 
will prevail. Such coals are good value for the money in the 
localities in which they are raised ; but, coming into this district 
with 60 to 75 per cent, added for railway dues, they are unprofit- 
able in the extreme. With gaseous firing, we find that a high 
temperature can be maintained in the ovens with a mixture of 
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coke cootainiiig an average of 10 per cent of ash pcodnoed bota 
cannels yidding a rich fllamiiiatiiig gas, and thos reducing the 
cost of enrichment Upon snch cannels the charge added for 
railway carriage amounts only to 53 per cenL of the prime cost. 
True, a certain amount of care must be eiereis ed in the building 
up of a mixture of coals which will produce a coke omtaining an 
ash which will not hinder the firee access of primary air to the 
producers with a moderate draught. The supply of this de- 
scription of coal is plentiful ; and wherever it can be employed, 
the iUnminating power of the gas may be maintained, while the 
cost of production is reduced and the quality of the saleable 
coke improved. The following comparative statement of the 
relative values of several coals, based upon prices f.o.r. at Selkirk 
and working returns at the gas-works there, will serve to show 
that the cost of such coals per candle per 1000 cubic feet is less 
than that of those whose only claim to our attention is the excel' 
lent coke which they provide for our furnaces : — 

Gross Cost of Coal Cost per Ash per 

Class off CoaL Year. per looo Cab. Ft. Candle per CenL in 

into the Holder. xooo Cob. FL Coke. 

I. — First-class cannel, (1897 .. 2s. o*2d. .. o'jsd. •• 7 
32-candle power . . (1899 •• 3 1*3 .. 0*79 .. 7 

2. — Second-class cannel, (1897 .. i 7'2 .. 0*70 .• 7 

27-candle power . .I1899 .. 2 0*4 .. o'9o •• 7 

3. — lecond-clasB cannel, j 1897 .. i 5*2 .. 0*63 .. 10 

27-candle power . . (1899 .. i 6*5 .. 0*68 .. 10 

4- — ^Third-class cannel, f 1897 .. i 5*6 .. 0*76 .. 5 

23-candle power. .I1899 .. I 8*8 .. 0*90 .. 5 



II 11 

II »i 

II «• 



5. — ^Whole seam coal, 

2i-candle power , 1899 •• i 4*3 .. 0*77 •• : 

Yott will observe that during the past two years — 

ist-class cannel has advanced at the nte of i ' id. per 1000 cubic foet. 
2nd „ „ (good coke) 5* 2d. 

2nd „ M (inferior coke) i*3d. 

3rd „ „ (excellent coke) 3* 2d. 

Coals prodacing good coke have advanced most in pricer 
whereas those yielding a large volnme of rich gas have been 
least affected. This is doubtless due to the adoption, within 
recent years, of oil-gas enrichment and carburetted water-gas 
processes, and the increased consumption of steam coal conse- 
quent upon the prosperous state of the iron trade of the country. 
The effect has been to increase the demand for splint-coal 
parrot, and coals of the splint class generally, while reducing 
our requirements of the richer cannels. The result to the gas 
manufacturer is an advance from o'yGd. to o'god. per candle per 
1000 cubic feet in the price of third-class cannel (taking prices 
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delivered at Selkirk), while that of first-class cannels stande 
at 079d. Such a revolution in values ought to impress upon us 
the importance of the law that the only safe guide to the por^ 
chase of coal is the value in sperm which the penny will bring. 
While the foregoing table was not intended to illustrate the 
effect of a judicious combination of coals in the way of securing 
the maximum amount of light at the minimum of cost, it will 
serve as an example in this direction. No. 4 is a 23-candl0 
power coal, producing this quality at the rate of is. 8*8d. pet 
1000 cubic feet into the holder; the value being o'Qod. pet 
candle per 1000 cubic feet« Nos. i, 3, and 5, combined in equal 
proportions, produce 466 cubic feet more gas per ton, and give 
an average illuminating power of 27 candles ; the cost per 1000 
cubic feet into the holder being is. 8d., and the cost per candle 
per 1000 cubic feet o*74d. I would repeat that this is merely an 
example, for the purpose of directing attention to the value of 
building up mixtur*es of coke for firing purposes. 

I may add that I have, during the past eight years, employed 
mixtures similar to the above with generator and regenerator 
settings, always with satisfactory results, but particularly so 
with the full-depth regenerator. The enhanced illuminating 
value obtained by mixing several coals together in the same 
retort is appreciated all round ; but the benefits attending the 
employment, in suitable producers, of coke liigh in ash, made 
from the richer cannels, which increase the illuminating power 
of the gas at a reduced cost for coal, have not been so widely 
recognized. In small towns particularly, where it is a difficult 
matter indeed to sell gas at a low price per 1000 cubic feet, the 
advantages of such a system as a means of at once increasing 
the illuminating power and durability of the gas, should not be 
lost sight of — especially as the consumer considers more the 
quarterly account than the technical price per 1000 cubic feet. 
And while we do aim at a low selling price, with the view to the 
more general adoption of gas for purposes other than lighting, 
we must bear in mind that, so long as the top candle is value 
for the money which the consumer pays, the policy of supplying 
rich gas is the right one, whether for lighting, cooking, heating, 
or motive-power purposes. 

Let me now direct your attention to the advantages of main- 
taining the temperature of the gas at about 60* Fahr. in its 
passage from the foul main to the station meter. We have all 
observed how rapidly the illuminating power falls on a cold 
winter night, and at what a cost the required standard of light 
is restored and maintained. In my first charge, I found a 
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That it pays to employ washers and scnobbers of an approved 
kind« or one piece of apparatus capable of accomplisfaing liodi 
objects, has bem estabhshed beyond a doabt, both as resaxds 
the quality of the gas produced and the £uaiity a£Borded for 
briogiog op tlie strength of the ammoniacal liqoor. In a ^strict 
Hke oon^ wliere raflway carriage is a heavy item, the imp o rta nce 
of sodiog away lughly concentrated liqaor, and thus pcocnring 
a better price, cannot be too s ti o n g ly nrged. For the larger 
works, the apparatns referred to is made ready to hand ; but in 
the case of very small works, onfiortonately, there are many 
drawbacks to the installation of a proper system. Here is 
another oppor tu nity lor the exercise of that ingenuity which so 
readHy comes to the aid of the working manager. Wlqr not 
take advantage of the elevation at which the balk of the virgin 
liqoor is prodoeed, collect it in soitable tanks, and, having 
allowed the temperature to fell to that point which will be 
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safficient to maintain the gas in the scrubber at 60* Fahr., pass 
the liqaor through the scrubber on its way to the well. It is not 
necessary, though often convenient, to pass the hydraulic main 
and condenser liquor to an underground tank after leaving the- 
separator, thereafter returning it to the scrubbers with the- 
pumps. Neither is it essential to have the separator under-^ 
ground. You discover these things when you have no pumps — 
*' Necessity is the mother of invention.'* The greatest amount 
of discrimination is necessary, however, in the selection of a 
washer or scrubber, for many forms of these not only increase 
the back-pressure, but also materially reduce the illuminating 
power of the gas. 

With regard to dry-lime purification, I find that wherever 
Mr. G. R. Hislop's rule of 3 square feet of purifier area per 1000 
cubic feet of gas made per diem is observed, there is no trouble 
whatever. When, however, the size of the purifier-boxes i» 
reduced to half of this area, there is no end of anxiety and 
worry in connection with this most important part of our work. 
Further, I am of opinion that in every works making gas six: 
days in the week, there should always be three vessels in action, 
and a fourth standing off to clean, which may be filled leisurely^ 
and remain ready to be turned on at a moment's notice. In 
this way, immediatelythe second vessel is sulphided it becomes- 
the first of the series, with two clean purifiers always in front. 

One of the most unsatisfactory features of our returns is, ii^ 
my opinion, the large proportion of our production of gas which 
remains unaccounted for. The fact that leakage can be reduced 
to a very low figure has been brought home to us time and again ; 
showing that a vigilant oversight of the mains and service pipes- 
and connections has its jeward. A valuable aid to the manager 
and his staff is the practice of rewarding with the trifling premium 
of IS. the messenger who reports an escape of gas. It has been 
carried on in Selkirk during the past two years with very satis- 
factory results ; the amount of gas unaccounted for having been 
reduced from 10*8 per cent. to. a trifle under 8 per cent. Our 
system of locating a leak is the application of Parker and Lester's- 
gas-leak indicator to gas and water tobies, and to holes made in 
the ground with the search-rod. Shrinkage of bulk contributes 
to the unaccounted-for gas; and over it we have very little con- 
trol. When we advise consumers to safeguard their meters- 
against frost, by carefully wrapping them up, we have used the 
only means in our power for keeping up the temperature there. 
In the autumn of 1897 I had thermometers fixed in our manu- 
facturing mains at Selkirk, and made a note of the temperature^ 
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Cofcic Feet per Tea 
of Coal CariMMued. 

Gas made 10313 

Gas fold and paid for 9541 

,, wold bat DOC paid for 44 

tt os6d 00 woAm 103 

Total acooonted for 9488 

., nnacronnted for ... . 825 

10313 

IThere are several other important matters wbich I shoold 
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4iave brought before you to-day had time permitted, particularly 
^he progress of the gas-stove and coin-meter business in Selkirk, 
the effect of fixing consumers' burners free, and the advisability 
of gas companies fitting up and maintaining free of cost a large 
.proportion of incandescent burners in the street-lamps. The 
public-spirited action of my Directors in fitting up one-third of the 
public lamps in Selkirk in this manner, has been highly appre- 
ciated by the community. These are questions which I propose 
to open up at our spring meeting next year, all being well. 

I have endeavoured to-day to focus your attention upon what 
.1 believe to be the essentials to success in the managemant of 
small works. Managers of such works labour under many diffi- 
culties; but, in the carrying out of the operations to which I 
/have referred, there is no reason why we should not emulate the 
best working returns in the country. Our objects should be : 
•Good carbonizing results, proper control of condensers, effec- 
tive scrubbing and dry-lime purification, and a small percentage 
of leakage. We get at these things personally, whereas the 
managers of large works are dependent upon their assistants to 
some extent for the carrying out of details. 

Discussion, 

Mr. J. M*Laren (Duns) remarked that, as regarded small works, 
the directors of many of them would not allow the manager 
to do a great deal of what he would like to do. He proposed 
.a hearty vote of thanks to the President for his address. 

Mr. G. Taylor (Jedburgh) corroborated Mr. McLaren's re- 
marks. It was difficult, in small works, to get many things done, 
for want of money. In large ones, money was often scarcely 
•considered ; but in small undertakings the manager had to tell 
what the cost of an3rthing would be, and he must be sure that 
(he was right. 

Mr. Vass said he must express his appreciation of the address ; 

•but he thought that many of the points touched on were not so 

>much questions of expenditure as they appeared to have heard 

them. The introduction of regenerative heating was a matter 

of pounds, shillings, and pence; and he thought the President 

>had brought out very well the point that it was not long paying 

for itself, even in small works. As to washing, he thought that 

the suggestion of the President was not one which would entail 

.a great deal of expenditure ; because, if gravity could be brought 

iinto play, a little piping would not cost much, and they would 

hhave a very valuable purifying agent. But when he used the 

jnethod suggested, he must always have clean water running 



n 
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is at the back, and that sopi^ oocht to be mmtant. It 

diiScult to get a rnrntint mpplj a£ dean water soing 
amall quantity as would not make the bqoor too 
If a oooitant aenrioe cookl not be obtained, the next 
best tinos to do was to pot in an intemiittent soppiy, as smaD 
as tfaef coold set it He tlioagfat tibe Pceadent liad fatoag)it 
oot splendid cesolta, in both tlie malDe and sale of f^as. 

Mr. W. Blaik (HefensboriB^) said be had to thank the Piresi. 
deot for his address The lesolts txoog^t out were very much 
wliat he hlmsrif had been obtaining in practice daring the last 
sixteen or eightem years, wbath was about the time lie had 
eipeiimented with legs negative and aenu-icgenerative systeois. 
A manager of small worla had to kK>k to the initial expenses — to 
^ttf them oot of his own pocket, if he were an e nth osiast — and 
it was some time before he coold experiment with so cc e an . He 
himsdf hammered away at the matter ; and he was ijbul to say 
that he had been socoessfoL When he went to Haddington, the 
make of gas per ton of coal was about 8000 coImc feet ; and, 
oring the same size of retorts, he was afterwards able to torn out 
from 10,600 to 10,700 cobic feet per ton. The qoantlty of gas 
prodooed per lineal loot of retort, with a 20-inch retort, sTcraged 
1033 cobic feet ; so that, as had been proved before, regenerative 
or semi-r^eiierative systems coold be osed in the smallest 
possible worla, and they coold be operated at a trifling expense. 
Soch a sjrstem really repaid itself in the lifetime of the retort. 
In r^ard to self-poiification, as he might call it, he had, in 
nearly all his dajrs of gas maldng, adopted the principle of 
otiBging hydraolic liqoor as a porifyiog agent, by allowing the 
Bqoor to gravitate from the hydraolic main back to the 
washer; and it answered the doable porpose of strengthen- 
ing the liqaor and picking ap imparities in the gas. Besides 
this, it kept the condenser clean. He had worked con- 
densers for eight or nine years, and had never required 
to draw a bolt in them. In a works where the gas was often 
below freezing-point, they would know what this meant. About 
two years ago, he adopted a rotary scrubber at Haddington. 
He obtained from 54 to 67 gallons of tar and liquor per ton 
of coal, with an average strength of liquor of 5^* to 6* Twaddel, 
so that possibly everything was absorbed which water could 
at>8orb ; and the process was automatic in its working. He did 
not think that even in the larger works they were doing better 
than he did ; and a great many of them were not getting anything 
approaching to his results. In regard to the unaccounted-for 
gas, he was of opinion that variations of temperature were not 
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sufficiently taken into accoant. He maintained that all meters 
should be periodically tested — say, every four or five years. He 
would even go the length of advocating the supply of meters 
free, and the supervising of the service-pipes to the burner, or 
at least to the outlet of the meter, so that the manager might 
have full control of the gas supply to that point. 

Mr. H. Rutherford said he concurred in what had been 
expressed regarding the President's address. They all knew 
that in small gas-works it was often very uphill work. They had 
many things to attend to which managers in large works, he 
believed, knew nothing about ; but he thought that, if they put 
their shoulder to it, they could overcome many difficulties. 

Mr. W. M*GiFFiN (Earlston) said that during the time he had 
been in Earlston the consumption of gas had risen from 400,000 
to 1,621,000 cubic feet, and the price had been reduced from 
83. 4d. to 6s. lod. per 1000 cubic feet. They paid a dividend of 
about 10 per cent., and had effected many improvements, for 
which there was a great deal of room ; but it was very uphill 
work. He had adopted the method of taking liquor from the 
hydraulic main straight to the washer ; and by doing so he had 
reduced the cost of purification by about one-half. 

Mr. A. C. Young said he was especially struck with the 
President's remarks on the subject of regeneration. The re- 
generative furnace should be in every works, even the smallest. 
A difficulty which he had always felt, in the case of small works, 
was that this special system of firing had been patented by 
several engineers ; and managers of small works had a fear that 
if they attempted anything of their own, they would not succeed. 
And to go in for any of the patents was out of the question, on 
account of the expense. He thought, however, that everyone 
should have the regenerative system. The special saving was 
not so much in the yield per ton (because this could be got 
from ordinary shallow furnaces) as in the quality of the coke. 
They could use shale, or almost any sort of coke, in the furnaces ; 
and they could fill up the furnace at night, and find it ready 
to start in the morning — thus doing away with damping down. 
This led to the saving of the retorts, because, as they knew, the 
letting down and getting up of the heat knocked the retorts to 
pieces. As to leakage, there was a point which, he thought, 
was apt to be lost sight of — viz., the high pressure required to 
be kept up during the day for gas-cookers. lo many works there 
was no governor ; and the full pressure was on the works night 
and day. The loss by leakage was in this case enormous. 

Mr. M*GiFFiN mentioned that he had a gas consumer who 

s 
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had fevcateen bomefB, a gas-cooker, and a gas-rtove, and only 
a |-indi pipe topplying tbem. He ooold not get this consomer 
to allow a bigger pipe to he pot in, as he insiited that it was the 
pressoie at the works which was at £udt 

This dosed the discassion on the President's address- 
Mr. Vass introdoccd the subject of the standardizing of meter- 
nnioos, which, he said, had been rather dropped by the North 
British Association, bat which, he thooght, they shoold not drop ; 
and he proposed that they shoold conttnne the Committee they 
had on the subject. 

Mr. W. Blair thought they had the matter in their own 
hands, as, if they ordered meters of a uniform standard, they 
w jold get them. 

Mr. D. M. Nelson (Glasgow) supported Mr. Blair's views. 

Mr. Vass's motion was agreed to. 

Mr. Vass asked the opinion of the members upon the subject 
of stove-hire. He remarked that at present the customary 
charge was 10 per cent, per annum. There was this difficulty — 
that as new stoves came out, hirers were apt to return those they 
had, and ask for the later ones. It had been suggested that, to 
obviate this, the hire should be reduced after five years. 

Mr. M'Laren said that his consumers preferred to purchase 
stoves outright. 

. The President thought that if a consumer hired a stove for 
ten years, he should get the stove as a present, as it would have 
yielded a sufficient return in the amount of the hire and the 
revenue from gas consumed. 

Mr. Young said he favoured the supplying of cookers free» 
so as to encourage the consumption of gas. 

The President thought this would be creating a differeDtial 
rate, to the prejudice of the ordinary consumer. 

The meeting was then closed. 



The members and friends, including ladies, dined together in 
the Station Hotel. The toast of " The Waverley Association*' 
was proposed by Mr. A. Gillespie, of Glasgow ; and that of 
'* Kindred Associations," by the President, and responded to 
by Mr. D. M. Nelson. In responding to the toast of his own 
health, the President said that the Waverley was the most 
friendly of all Associations. It had existed in amity for nearly 
forty years without a rule or a bye -law. Afterwards the party 
visited Melrose Abbey, under the gaidance of Mr. W. Smith, 
Engineer and Manager of the Melrose Gas- Works. 
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HilLF-YEARLY MBETING, SSPT. 20. 

This Meeting was held in the Town Hall, Sleaford. There 
was a large attendance of members, associates, and friends ; 
among them being Mr. £. H. Stevenson, the President of the 
Gas Institute. At one o'cloclc the party assembled at the gas- 
works, which for a long period have been under the management 
of Mr. Harry Wimharst, the President, and one of the founders 
of the Association. After luncheon, kindly provided by the 
Directors of the Sleaford Gas Company, there was an inspection 
of the works, which, since the last visit of the members, had 
undergone considerable reconstruction. Well ordered and 
splendidly kept was the unanimous comment upon the buildings 
and plant. On leaving the works, the visitors walked to the 
Town Hall, the use of which had been courteously placed at 
their disposal by the Kesteven County Council. 

During the transaction of the preliminary business, the chair 
was occupied by the retiring President, Mr. W. D. Child, of 
Romford. 

A Welcome. 

Mr. Child, on taking the chair, claimed the attention of the 
members for Mr. H. A. Peake, Chairman of the Gas Company. 

Mr. Peake said it was his duty to bid the members a hearty 
welcome ; and he did so with the greatest pleasure, for he 
recognized in the Association an organization which had been 
founded more for the benefit of those interested in the produc- 
tion of gas as shareholders and consumers than for the members 
themselves. This showed how deeply the members were in- 
terested in the profession to which they had devoted themselves. 

Mr. Child said the members were much gratified with the 

kindly reception which Mr. Peake had accorded them ; and, in 

return, he could assure that gentleman that they were really 

delighted to be present to support their incoming President, 

who was a popular member of the Association, and had been of 

the greatest possible service to it. He might say that, had it 

s 2 
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not been for Mr. Wimhurst, it was doabtful whether the Associa- 
tion would have been in existence. He started it, and had 
worked thoroughly well to bring it to the position which it now 
held among Gas Associations. They were glad to know that 
the Sleaford Gas Company was represented by so efficient an 
Engineer as Mr. Wimhurst. 

Minutes of the Last Meeting. 

The Hon. Secretary (Mr. J. H. Troughton, of Newmarket) 
read the minutes of the spring meeting at Cambridge ; and they 
were confirmed. 

New Members and Associates. 

The next business on the agenda was the election of new 
members and associates. To the former class, Mr. H. Kitson, 
of East Dereham, and Mr. Sidney Francis, of Clacton-on-Sea, 
were admitted. 

Mr. Child then read the names of the gentlemen submitted 
by the Committee for election to the class of associates estab- 
lished by the rule passed at the spring meeting. They were : 
Mr. H. J. Davis, Mr. John G. Glover, Mr. F. Lennard, Mr. 
W. J. Jenkins, Mr. J. A. Drake, and Mr. J. H. Sheldrake. 

Mr. J. G. Hawkins (Spalding) proposed the election of these 
gentlemen as associates. 

Mr. Wimhurst remarked that the names submitted had been 
before the Committee, who had given them every consideration ; 
and he had much pleasure in seconding the proposition. 

The motion was unanimously agreed to. 

The New and Retiring Presidents. 

Mr. Child said he had now only to ask Mr. Wimhurst to take 
the chair. 

The President, who was heartily received, said his first duty 
was to propose a cordial vote of thanks to their retiring Presi- 
dent for the very able manner in which he had conducted the 
affairs of the Association during the past year. Connected with 
the Association as he (Mr. Wimhurst) had been from its birth, 
he knew of no President who had carried out the duties of the 
office with greater distinction and ability than Mr. Child. 

The proposal was heartily endorsed by the members. 

Mr. Child, in acknowledging the vote, said he felt sure 
it was rather his duty to thank the members than to receive 
their thanks for what he had done during his tsrm of office. 

The President then delivered his Inaugural Address. 
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PRESIDENT'S ADDRESS. 

Gsntlemen, — My first duty as your President is to thank you 
for the honour conferred on me by electing me to the chair of 
this Association— a compliment I much appreciate. At the 
expiration of my year of office, I hope to hand the presidency 
over to my successor in the same satisfactory manner as our 
late President, Mr. W. D. Child, has handed it down to me. I 
accepted the position of your President knowing I should have 
the support of the Past- Presidents, Committee, and members 
generally, and knowing also that there are other gentlemen more 
able than myself to occupy this chair. But as I consider it the duty 
of each individual member of the Association to allow himself 
to be nominated for any office the members wish him to fill, I 
trust to receive the hearty co-operation of every member during 
my term of office, in making the work of the Association interest- 
ing, useful, and beneficial to the gas industry at large. 

We may congratulate ourselves on the continued growth and 
prosperous condition of the business we have so much at hearty, 
and in the interests of which we have met here to-day ; and I 
trust each one of us will leave this meeting having learned some- 
little lesson from the rubbing of shoulders together with his pro- 
fessional brethren. 

You are all well aware of the greatly increased cost of our raw 
material during the past three years. In most cases coal has 
advanced as much as 2s. gd. to 3s. per ton ; and during the same 
period residuals have not advanced proportionately. Indeed, on 
the other hand, taking the average, a. much lower price has been 
received for coke, tar, and ammoniacal liquor during the period 
named. It is only in the past few weeks that there has been 
any indication of an advance in this direction. I hope the rise 
will be increasingly maintained ; for, as far as oiue can see at: 
present, there is no possibility of coal being cheaper for a very- 
long period, owing, I have no doubt, to the prosperous condition, 
of the trade of this country, which we are all glad to see, and 
which we wish may be continued for a lengthened period. With 
regard to our coal supply, it has occurred to me that the com- 
bination of the coalowners has had much to do with the in^ 
creased price we are called upon to pay. If this combination is 
good for the coalowners, why should not a similar power be set 
in motion to advance the prices of residuals, by the combining 
of gas-works in particular districts ? If such a thing could be 
done— and I think it could — it would be better for all concerned. 
We all know that coke, especially in our particular district, is 
sent from the larger into the smaller towns at a low rate; and 
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this very mach hampers managers of small andertakings, and 
prevents them getting a fair and eqoitable price for the coke pro- 
duced. We know co-operation can do a great deal ; and in this 
particular direction it is most desirable that we should be up and 
doing. One also finds combinations among the makers of other 
manufactured articles we have to purchase — such as mieters, 
s'.oves, tubes, &c. ; and if it is of benefit to producers of these 
goods (of which there is very little doubt), surely a fair and 
reasonable combination for the sale of residuals would be roost 
beneficial to all interested in their manufacture. ' 

Carburetted water-gas plant is being largely introduced in this 
country. The causes of this, no doubt, are the ease with which 
a large quantity of gas can be manufactured, the increased cost 
of coal, the low price obtained for coke, and the small space 
occupied by even a large plant. As, however, we are to have a 
paper upon this subject to-day by Mr. Carter, I will leave it in 
his hands. 

Vast improvement has been made in carbonizing plant during 
the past few years by the adoption of regenerator furnaces in 
place of direct firing; and this has done much to lower the 
cost of production, and has secured easier and more comfortable 
working for the stokers. In my own case, since the putting down 
of regenerators of the Winstanley type, we have been enabled 
to work with 50 per cent, fewer retorts, and have had a greatly 
increased make per annum ; and this with a less sum for wages. 
The saving in fuel has more than paid the total cost of the 
regenerators and settings. During 1898, my Company sold 
10 cwt. 2 qrs. 23 lbs. of coke per ton of coal carbonized, after 
providing fuel for the steam-boiler and the blacksmith's shop. 
Beside this, there was a large percentage of loss by the break- 
ing of the coke ; about 40 per cent, of our manufacture being 
sold in this condition, and the amount of small ash being not less 
than I cwt. for every ton of coke so treated. If our works had 
been sufficiently large to have constructed benches of through 
retorts, so that one regenerator could have been employed to 
heat the through setting, the economy would have been very 
much greater. 

The vexed question of stopped ascension-pipes is, to my mind, 
one easy of solution. If engineers and managers will be satisfied 
with working at not too high a heat ; if they will secure a proper 
and even distribution of the coal on the floor of the retort ; 
charge the retorts up to their full working capacity ; prevent any 
tar accumulating in the hydraulic mains ; maintain a light seal 
of, say, \ inch ; and run the exhauster at level gauge— they will. 
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ia my opinion, be able to work free from the fault alluded to 
above, avoid anxiety, and produce gas of fairly good quality, 
compatible with the quality of the coal carbonized. 

- Inclined retorts will now, no doubt, be more extensively used 
than formerly in large and medium-sized works; the patent - 
question having been settled in favour of the gas manufacturers, 
although it does seem very hard upon the Company owning the 
patent that they should not have had an extension of time 
granted them, seeing they made nothing out of such a useful 
invention. This system, combined with charging and drawing 
machinery, will do much to lessen the cost of manufacture. 

Condensation, washing, scrubbing, and purification, are all 
subjects which some of our members would do well to bring 
before us for discussion by means of papers at the next spring 
meeting of the Association; and a further paper from our 
esteemed friend Mr. Shadbolt, upon his tar-enrichment process, 
would be most acceptable and interesting to the gas profession 
generally. 

One of the greatest questions before us at the present time is 
the public lighting of our streets. Gas consumed by the flat- 
flame burner represented all gas could do for very many years. 
But the introduction of electricity in our streets and public places 
aroused the gas industry to a sense of its proper position in the 
matter ; and I am glad to say it has been equal to the occasion, 
for now most towns of any standing have their installations of 
incandescent gas lighting — very much to the annoyance of the 
purveyors of electric current. When such towns as Liverpool, 
Bradford, Leeds, Bolton, and others, owning their own electrical 
works, use incandescent gas-burners very largely for lighting their 
streets and thoroughfares, the public may rest assured that they 
have not only adopted the best and most satisfactory system of 
lighting, but the most economical. Some of the provincial towns ' 
have large numbers of incandescent burners doing excellent duty • 
in public lighting. Among them are Liverpool with 7000 burners, 
Sheffield 3400, Bradford 2112, Wolverhampton 1559, Ipswich 
13131 Oxford 1230, Huddersfield 1000, Ramsgate 975, Dover 921, 
Manchester 900, Douglas 851, Maidstone 850, Eastbourne 795, 
Southend 552, and Winchester 500. The most singular point 
about the above figures is that in most of the places named the 
town authorities own the electrical works, where such works 
exist. The best installation of public lighting it has been my 
privilege so far to see is on the promenade at Douglas. This 
magnificent piece of gas lighting, i| miles in length, is accom- 
plished by 93 Bray lamps of the hexagon type, fitted with 3-light 
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clasten of the No. 4 Kern and ordinary " C '* bomers, consuming 
12 cabic feet per hoar each lamp ; the average candle power of 
each lamp being 180, or an effective lighting power, for the i^ 
miles, of 16,740-candle power. There are also 27 similar lamps 
in other parts of the town. The whole are lighted from sanset 
to midnight with the three bamers in use ; after midnight till 
snnrise, one bnmer only is employed. This is for the three 
summer months ; and for the remaining nine months 60 of the 
lamps are employed with one burner only. The cost to the 
town for a three-years contract is ^£'281 12s. 6d. per. annum, 
inclusive of all charges. The lamps are arranged in two lines, 
one oa either side of the promenade, at distances of about 53 
yards apart, and are placed in diagonal lines from the inner to 
the outer circle of the promenade. Any gentleman interested in 
public lighting would do well to inspect this piece of outdoor 
illumination. 

In this town, the members will find the main streets fitted with 
improved lanterns and No. 4 incandescent Kern burners. The 
lighting is very effective, and is giving great satisfaction to the 
majority of the ratepayers. The charge is £1 183. 6d., inclusive, 
per lamp per annum, of 1500 hours — a sum which, I think you 
will all agree, is most moderate, if not under the mark. I may 
add that my Company made the Council an offer to light the 
whole of the district in this manner, if we could be assured of a 
four-years contract ; but as the Council have decided to promote 
an Order to supply electricity, they could not, in their wisdom, 
accept the Company's offer. 

The prepayment system for gas consumers shows no sign of 
abatement in its popularity ; the ever-increasing orders received 
by the makers of these meters taxing their capabilities to the 
utmost. In this town, as most of you are aware, we introduced 
the system in 1893, ^°^ ^^ve now on our books 370 prepayment, 
or cash, consumers. During the six years the system has been 
in use with us we have supplied, to the 30th of June last, 
10,737,300 cubic feet of gas to this class of consumer; and the 
receipts, inclusive of meter and fittings rent, have been 
£z/^6^ 43. 6d. They now average between ;f 500 and £^00 per 
annum. But for the invention of the prepayment meter, I ven- 
ture to state we should never have received a tenth part of this 
income from new consumers of the class supplied. No doubt 
similar, or better, figures than the foregoing are obtained by 
many of you. 

Gas-engines are also an ever-increasing source of revenue to 
the gas manufacturer. Hitherto th ey have only been used up 
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to moderate sizes; bat we must all be pleased to note that 
makers are turning their attention to engines of very much 
larger power. Lately, Westinghouse gas-engines of 150-horse 
power have been put down at Chelsea for generating electricity, 
and, according to the "Engineer," are running very satisfac- 
torily ; the governing of the engines being most perfect, though 
running at a speed of 240 revolutions per minute. I believe, 
however, Messrs. Crossley Bros., Limited, have made engines 
of even larger power than the above. It is pleasant to notice 
that tramcars driven by gas power are giving great satisfaction 
at Blackpool, Trafford Park (Manchester), and Neath. These 
Ciars have engines* of 14 brake horse power ; and the consump- 
tion of gas per car-mile is about 30 cubic feet. From this source 
the larger towns may, in the near future, have some very large 
consumers of gas. 

The question of interior fittings is a matter for all gas under- 
takings to take up, and, by the aid of a good show-room in the 
centre of each town, to educate the public as to what can be 
done for them in illumination, cooking, heating, and power, and 
in other directions in which gas can be usefully and economi- 
cally employed. I would suggest to each of our members (if 
they have not already done so) that they should supply to con- 
sumers any and every appliance they may require for gas con- 
sumption at net cost price, including the fitting of same, and 
see that the goods so supplied are fitted up in the best possible 
manner, so as to give the most satisfactory results. An inspector 
told oif for this special work, and to advise consumers, would 
repay the outlay many times over, where the works are suffi- 
ciently large to employ such a servant. 

In connection with supplying fittings on hire, which most gas 
undertakings now do, I see the High Wycombe Gas Company 
have gone further, and are letting gas-engines on simple hire, or 
on the hire-purchase system. The Company are to be highly 
commended for this bold policy ; and I trust they will receive 
the reward they so richly deserve. I think their action might 
well be followed by many other companies, where there is any 
demand for gas-engines. 

The gas-consuming public will have pleasure in welcoming in 
the New Year the new incandescent burner and mantle of the 
Voelker Company, at the very moderate price of 23. If this 
burner and the mantle are as perfect as the Company lead us 
to believe, there will be an immense field opened up for incan- 
descent gas lighting. Surely, then, this will be the poor man*s 
light, as aho it will be the light of the more wealthy; and it 
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will, in my opinion, prove a great check apon the pnnreyors of 
electricity. 

Before closing this address, there is one matter I shoold like 
to mention — ^and that is the desirability of an amaig^matyH i of 
the Gas Institote and the Institution of Gas Engineers. The 
time has now come when there shoold be no division in oor 
ranks ; and Associations snch as this shoold have only one head 
or parent Institution, and not two, as at present. I think that 
both of the Institutions, and all the District Associations, 
should send representatives to a meeting to be called by, say, 
the Honorary Secretaries of the Gas Institute and the Gas 
Institution, and let the matter be thoroughly discussed and 
threshed out, and a scheme prepared for the union of the two 
bodies. As the article in the Journal of Gas Lighting for Sept. 5 
states, let the century now fast approaching its end close in 
peace and unity, at any rate as far as the Gas Institutions are 
concerned. 

In conclusion, gentlemen, I have to thank you for your atten- 
tion to the few remarks I have made ; and I trust that each 
ndividnal member will try and make the Association a model 
of what such a body should be. This can only be done by the 
members coming forward and contributing papers, and dis- 
cussing the papers so read in a thoroughly practical manner. 
I trust that my year of office will see a great improvement 
in this direction, and that the work of our esteemed Honorary 
Secretary may be made much lighter by gentlemen offering their 
services in the preparation and reading of papers upon subjects 
of interest to the profession. 

Mr. £. H. Stevenson said it was his pleasure to ask the 
members to accord to the President a hearty vote of thanks for 
the address he had just delivered. As he listened to it, he 
heard a great many interesting points, which perhaps appealed 
more to the members than they did to him ; for, as they were 
well aware, he did not now personally manage a gas-works. 
There was, however, one point towards the end of the address 
which did interest him very much ; and he hoped that it equally 
interested everyone who heard it. He referred to the remarks 
made as to the advisability of ** burying the hatchet " among 
the different members of the gas profession, and of there being 
one parent society, strong and healthy. He (Mr. Stevenson) 
could assure those present that he should work as strongly as 
he could for this purpose during his year of office as President 
of the Incorporated Gas Institute ; and he hoped they would all 
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work earnestly for it. He was glad to have had the opportanity 
oJF proposing this vote of thanks to the President, and trusted his 
wishes would be carried out in the letter and in the spirit. 

Mr. R. G. Shadbolt (Grantham) said he had been looking 
forward very anxiously to this address of Mr. Wimhurst's. The 
Eastern Counties Association had a district peculiar to itself; 
and he thought, if they scanned the address from one end to the 
other, they would find it was admirably adapted to the views 
and requirements of the district the Association covered. He 
had been much struck with the latter part of the address; 
and he might say that he had also read the admirable leader in 
the Journal of Gas Lighting to which the President had re- 
ferred. It appeared to him that they wanted some central 
authority to whip them into shape, and to bring them together. 
They heard a lot about two parent Institutions, which was wrong 
— the fact of the matter being that they had one parent Institute 
and an obdurate offspring. (Laughter.) He thought they could 
very easily, if they were only brought together, end the century 
in peace and unity. He had much pleasure in seconding the 
vote of thanks. 

The motion was carried by acclamation. 

The President said he was extremely obliged to the members 
for their vote. 

Mr. J. Carter (Lincoln) then read the following paper : — 

THE RECENT COMMITTEE ON CARBURETTED WATER GAS. 

The subject of the manufacture and supply of carburetted 
water gas has been so prominently before the members of the 
gas profession during recent years, that you are all more or less 
conversant with it. The plant necessary for its production, and 
the method of manufacture, have been so fully described, its 
cost in comparison with coal gas so carefully stated, and its 
advantages as well as its dangers so frequently discussed in our 
technical Press, at District Association meetings, and at various 
meetings of the Gas Institute, that probably no useful purpose 
would be served by making any reference (except in an inci- 
dental way) to these particular aspects of the subject at the 
present moment. 

Recognizing the fact that carburetted water gas has come to 
stay, and in view of its rapidly extending use in this country, the 
Home Secretary, in February of last year, appointed a Com- 
mittee to inquire and report on the extent to which water gas 
is manufactured and used, the danger attending such use, and 
the means to be adopted, and the regulations to be imposed by 
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which soch dangers may be diminished or removed. Amon^the 
witnesses examined were gas engineers of high position (some 
engaged in the mannCsctnre of carboretted water gas and coal 
gas, others maldng coal gas only) well-lmown scientific experts, 
and others who, rightly or wrongly, were doubtless perfectly 
sincere in the alarm with which they regarded the growth of 
the mannfactore and supply of carbnretted water gas. The 
Committee included scientists of the highest reputation. All the 
materials necessary to a complete and exhaustive inquiry into 
the subject were provided ; and the result, as we find it embodied 
in the report and recommendations, is of such importance and 
weight as to demand universal respect. 

The increasing use of carbnretted water gas rendered an 
inquiry by some independent and central authority absolutely 
necessary. It bad already been too long delayed. The position 
of the companies and corporations in possession of gas-works 
who desired to extend their producing power by the installation 
of carbnretted water-gas plant, was a most unsatisfactory one. 
In the case of companies having unexhausted capital powers 
at their disposal, the directors, aware that such plant was not 
contemplated at the time their parliamentary powers were 
obtained, could not be quite satisfied that it was a legitimate 
use of the capital they were authorized to raise. The position 
of corporations was very much worse. An application for power 
to borrow money for the purpose of providing plant of this 
description, was sure to be met with a refusal. It has been sug- 
gested, however, that if the provision formed part of a large and 
general scheme, without a definite statement of the fact, it 
would be allowed to pass without any inconvenient questions 
being asked in relation to the matter. Such a position ought 
not to have been tolerated for one moment longer than the time 
necessary for the most comprehensive inquiry into the subject. 
The position I have indicated was not creditable to the central 
authority, and was simply intolerable to those who were placed 
in the control of gas-works. An industry which finds profitable 
employment for nearly one hundred millions of money, and for 
many thousands of men, ought not, in the discharge of its 
statutory obligations to the public, to be driven into a policy of 
subterfuge and suppression. Either the supply of carbnretted 
water gas constitutes a public danger without any compensating 
advantages of a sufficient character to justify its adoption, or it 
has possibilities of public service of such an important nature 
that its manufacture and sale ought not to be prohibited. Upon 
this point, we have in the report a deliverance on the part 
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of a most competent authority, arrived at after full and com- 
plete investigation — a deliverance which, whether its recom- 
mendations are embodied in subsequent legislation or not, 
may be regarded as having closed the controversy upon the 
subject, as far as the public mind is concerned. If any attempt 
is made to legislate upon the matter, it is reasonable to suppose 
that the safeguards and restrictions indicated in the report repre- 
sent the maximum that Parliament will be likely to impose. 

The Committee have accomplished much in the direction of 
clearing the public mind of a misconception very generally 
entertained as to the character of carburetted water gas. The 
idea prevails that it is entirely devoid of smell; and to this 
fundamental error may be traced much of the opposition that 
exists, and almost all the objections that are urged against its 
manufacture and supply. In correcting this popular mistake, 
the Committee have rendered useful public service. That car- 
buretted water gas possesses a pungency of odour that renders 
the slightest leakage as easily detected as an escape of coal gas, 
is to us a matter of common knowledge ; and we did not require 
the accumulated evidence of the several witnesses examined 
before the Committee to convince us of the fact. It is of such 
an elementary character that an apology is almost required for 
making special reference to it. At the same time, I am con- 
vinced that we shall have to state and re-state this fact, rudi- 
mentary as it is, over and over again, before it is generally and 
clearly understood by the public, and before the opposition to 
the development of the manufacture of carburetted water gas 
is finally overcome. The provision of a plant for Lincoln has 
been under our consideration for some time ; and the objection 
most frequently heard has been grounded upon the supposed 
inodorous nature of the gas. This mistake is not confined to 
the man in the street. Not long ago the subject of carburetted 
water gas was discussed by one of our provincial Councils, 
when the Mayor— a gentleman with many years* experience of 
public business behind him — stated that the great objection to 
the gas is that it has no smell. We shall do well, therefore, to 
seize every opportunity of bringing to the notice of the public 
the following statement of the Committee upon this point : *' For 
lighting, and in some degree also for heating, purposes it is 
necessary to enrich the gas with oil. In this process, which is 
known as carburetting, the oil is vaporized and thoroughly in- 
corporated with the gas, thereby 'giving its flame luminosity, 
and also imparting to the gas a decided smell, similar to, and 
fully as noticeable as, that of ordinary coal gas. Again, an 
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eaci^ of carboretted water gas is as easily detected as ooe ol 
coal gas» and, except in veiy wptaal drcomstances, can be 
avoided or remedied long before the atina^»here is in the least 
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The effect of the report will doobtless be seen in a consider- 
able increase in the nnmber of installations of carlMiretted water- 
gas i^ants in Tarioos parts of the coontry, the probability of 
which was evident to the Committee, who say: *' We are, how- 
ever, satisfied that the advantages which many gas managers 
S9e in carboretted water gas may well lead to an increase in its 
nse." These advantages, which were proved in the evidence of 
the several gentlemen who were examined, may be briefly stated 
as foUows : Great saving in first cost of plant. Perfect control 
of candle power of gas made. Effective control of the coke 
market. Prevention of trouble firom naphthalene deposits. Great 
saving in labour involved in manofactare. Practical inde- 
pendence of coal soppUes during colliers' strikes and lock-oats. 
Prompt availability in case of emergency. 

The whole of these points are invested with some measure of 
importance in the estimation of gas manufacturers ; and several 
of them present conaderations of great moment and value. 
The effect of the manufacture of carboretted water gas upon the 
coke supply, and, consequently, upon its market value, is a 
matter the importance of which may be very easily under- 
estimated. Mr. George Livesey stated, in the course of his 
evidence, that the difficulty in disposing of surplus coke is the 
one condition that would, he thought, fcMre the South Metro- 
politan Gas Company to make carboretted water gas. The im- 
provement in the coke market effected thereby is not ccnfiued 
to those actually engaged in the manu^ture of carburetted 
water gas, but is universal in its operation, and will extend to 
our own widely scattered district. We may have no repetition 
of the unpleasant experiences of former years, when in our 
immediate neighbourhood the market has been flooded by low- 
priced coke from the great towns. 

The certainty of maintaining the gas supply daring colliery 
disputes is an advantage attending the use of a carburetted 
water-gas plant to which I attach considerable importance. 
During the protracted strike or lock-out of six years ago, the 
purchase of coal outside of contracts cost us in Lincoln nearly 
j^20oo, and most other places usually dependent upon the 
Midland district proportionately as mach. Most of this extra- 
ordinary expenditure, and the constant anxiety occasioned by an 
uncertain coal supply, which extended to the end of November 
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in that year, would have been obviated had a water-gas plant 
been available. These advantages, with which we are all more 
or less familiar, and of which the Committee appear to have 
been convinced, were stated very clearly and forcibly in the 
evidence of such capable witnesses as Mr. A. G. Glasgow, Mr. 
George Livesey, Professor Vivian B. Lewes, Mr. William King, 
Mr. J. T. Westcott, Mr. A. C. Humphreys, Mr. Corbet Woodall, 
and others. 

There is, however, one other consideration of a general char- 
acter that is worthy of note in favour of carburetted water gas 
— and that is the economy in the consumption of coal that is 
effected in its manufacture. We are told that we are drawing 
upon our sources of coal supply to the extent of upwards of 
200,000,000 tons yearly ; and of this enormous annual tonnage 
13,000,000 tons are used in the manufacture of illuminating 
gas. If the idea that we were taught to cherish in our youthful 
days — viz., that our known coal supply is practically exhaustless, 
and is capable of supporting this tremendous output for an in- 
definite peries of centuries — had remained unshaken, then in 
that case, I admit the saving of 2,000,000 or 3,000,000 tons a 
year in the manufacture of gas would not be a matter Of serious 
moment. But is this so ? Mr. Forster Brown, the President of 
the Mining Association of Great Britain, in the course of a 
lecture at the Society of Arts, in April last, stated that the best 
of the coal resources at a moderate depth of 2000 feet, and of 
the best quality, cheaply worked, would last about fifty years. 
; To my mind; the bare fact that gentlemen of position who 
fire qualified by their peculiar knowledge of the subject, suggest 
that the exhaustion of' our supply of cheap fuel may be within 
measurable distance — and that not a very remote one — is very 
significant indeed. The employment of any and all of the re- 
sources of science and civilization in economizing the consump- 
tion of coal assumes, in the light of this fact, an importance 
which is not confined within the comparatively narrow limits 
of the gas industry, but is a matter of national moment. It is 
stated in the report that ** in Great Britain there is at the pre- 
sent time plant capable of making between 70,000,000 and 
30,000,000 cubic feet of carburetted water gas per day. If this 
plant were worked to its full capacity every day in the year, it 
would produce an amount of gas equal to about 24 per cent, of 
all the illuminating gas supplied in the year 1897-8 in Great 
Britain." Assuming it reaches this proportion, then a calcula- 
tion based upon i ton of coal yielding 10,000 cubic feet of gas 
and 10 cwt. of coke, available for the manufacture of (say) 30,000 
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cubic feet of carbaietted water gas, shows a saving in the con- 
sumption of coal of neariy 2,5001,000 tons per annam. Certainly, 
this tonnage bears no great proportion to the total annual out- 
put; but iriien you are dealing with a matter so vital to our in- 
dnstiial existence as our cheap coal supplies, and so uncertain 
in its duration as some of our authorities say it is, then, I think, 
any proposal by which economy in its nse can be effected is 
wcMTthy of something more than a passing thought When the 
provision or otherwise of carburetted water-gas plant Is under 
discussion, I do not say this saving should be a determining 
factor, but I do say it is worthy of some consideration when the 
probable advantages, and possible disadvantages, of an installa- 
tion of this character are being weighed in the balance. 

It was not, however, to learn what advantages could be 
claimed for carburetted water gas that I awaited this report 
with such deep interest. We are all well informed on these 
matters. They have provided material for presidential addresses 
at our various meetings ; and the manufacturers of the plant 
have been most careful — ^and naturally so — to ensure that we 
shall not suffer for lack of knowledge in this particular. What 
I was most anxious to learn was, whether the inquiry would 
reveal any disadvantages of such importance as to justify any 
reasonable doubt as to the advisability of its adoption. 

First, as to its cost in comparison with coal gas. After all, 
this is the standard by which the question is judged and, to a 
large extent, determined ; and, although the Committee in their 
report do not discuss the economic advantages acd disadvantages 
of water gas, in the coarse of the inquiry evidence was tendered 
relating to this aspect of the case. I need not prolong my paper 
by quoting the figures given in evidence, and others which have 
been published in our technical journals. The question of cost 
is largely one of locality. Gas-works dtuate in close proximity 
to rich gas-producing coals, or enjoying exceptional facilities in 
the way of low freights, can make coal gas at a lower cost into 
the holder than carburetted water gas ; but in most places the 
latter will be the cheaper to produce. I am tempted here to ask : 
Why, in computing the relative cost of the two gases, do we 
invariably make the comparison at the holder ? Do we get a 
fair and accurate estimate at this point ? I think not. By this 
method we altogether omit from our calculations one charge 
that, in the case of carburetted water gas, is exceedingly light 
as compared with coal gas. I refer, of coarse, to the interest 
on capital. When capital charges are taicen into oar calcala- 
tion of the relative cost of the two gases— ^as I hold they should 
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be—then I do not think it requires any excessive boldness to 
state, as a matter beyond the possibility of saccessful contradic- 
tion, that in the great majority of the gas-worlcs of the United 
Kingdom carburetted water gas can be produced at a con- 
siderably lower cost than coal gas. 

Reference was made to the efifect of the gas upon ordinary 
burners ; and it was shown that some trouble was occasioned by 
stoppages owing to the deposit of carbon at the point of the 
burner, where unmixed water gas was supplied. But when it 
was sent out mixed with coal gas, this difficulty entirely dis- 
appeared. 

We have, then, only one serious objection to consider — viz., 
the alleged danger attending the use of carburetted water gas, 
and arising from the nature and composition of the gas itself^ 
The statements of the report may be sumnMErized as follows : — 

Coal gas contains a percentage of carbonic oxide varying fromi 
4 to 12, according to the kind of coal used and the par- 
ticular conditions of manufacture. 

Carburetted water gas contains about 30 per cent, of carbonic^ 
oxide. 

The poisonous action of coal gas and water gas is due solely 
to the carbonic oxide which they contain — that the 
higher the proportion of carbonic oxide, the greater is 
the poisonous property of the gas. This assertion was. 
challenged ; but it is stated as the unanimous opinion 
of the Committee. 

The danger increases at a much greater ratio than the pro* 
portion of carbonic oxide. 

The report states, further, that the circumstances under which 
carburetted water gas may be seriously dangerous are compara- 
tively few. In the daytime the amount of carbonic oxide is 
not of serious consequence ; and even at night slight escapes — 
say, from leaky joints— are not rendered more formidable by the 
presence of carburetted water gas. The suspicion of the cumula- 
tive effects of the gas is dismissed with the remark : ** We do not 
think that the existence of anything like chronic poisoning by 
carbonic oxide has been established.*' 

We are told that " the prospect of any serious result from the 
distribution of gas containing a high proportion of carbonic 
oxide, is practically confined to cases of large escapes into 
rooms where persons are asleep." This statement possesses 
great interest and importance. In these few words, we have 
focussed the result of the inquiry into this feature of the subject. 

T 
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Hf niMning rMllyU that, wh»t*!Tii»yh*! Ilia ■rJgnKfi fjthaQriea 

fonned on tbe cutter, in practical life the only dicnmstanccs 
under which aerioas coiueqneocea wooU uiie {nm an eacxfte 
of carbnretted wfttei gai ue preciielr thoM conditiODS which 
would prodace eqaally Krions result* in the cue of ordiuiry 

These excerpts feurly represent tbe mind of the Committee on 
tbe solqect of danger. Theyaresoppocted by a masi of statistics, 
English and American— for obnoos reasoos, cbiefljr the latter. 
These statistics are certainly not entitled to the importance given 
to them in the report. Thecoaditiaosof life which provide snch 
a fruitful contribatory cause of these accidents across the water, 
do not exist in English towns; thereiore the deductions drawn 
from tbe figures as to tbe probaUe accidents in this country, 
if water gas were supplied to the same extent, are entirely 
illnsory. I have not tbe chemical knowledge to enable me (o 
controvert these statements, aix- the special information requisite 
for an effective criticiam of tbe statistics which appear in tbe 
apftendix. If 1 had, I should prefer to leave tbe matter in the 
hands of such aulboritieB as ilt. A. G. Glasgow, who devoted 
bis extremely able Gas Institute lecture to a consideration of 
this particular feature of the report. 

Arriving at the conclusions I have quoted (the accuracy of 
which, for my immediate purpose, I may admit), it is only natural 
tbat the Committee should follow with the recommendations 
with which they conclude Ibeir report, and to which, in closing 
my discursive paper, 1 wish to draw your attention. They arei 
briefly, as follows ;— 

That it should be illegal to make and distribute any poison- 
ous gas which does not possess a distinct and pungent 

Tbat in all appUcationa for statutory powers to make and dis- 
tribute gas, tbe kind of gas to be so made and distributed 
should be stated. 

That due public notice abonld be given of tbe proposal to 
supply any Idnd of water gas ; and, so long as snch 
supply continues, the fact should be stated on demand ' 
notes. 

ecards should be kept, where water gas is distributed, 
showing the respective quantities of the gases issued, 
distingoisbing the day and night supply ; and that these 
records should be open to inspection, and be published 
quarterly in a local newspaper. 
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That power should be conferred upon a Central Department 
to limit the proportion of carbonic oxide in the gas 
supply at night to i2 per cent, or such greater amount 
as the Department may consider desirable. 

That power should also be given for the regulation of the 
distribution and use of gas, by means of byelaws made 
subject to approval by a Central Department, and ad- 
ministered under local control. The matters to be so 
dealt with might include the hours during which the 
limit of carbonic oxide should be enforced, the exten- 
sion of that limit in emergencies, the character of in- 
ternal fittings, and other similar questions. 

That sections 28 to 34. of the Gas- Works Clauses Act, 187 1, 
should apply to the testing of gas for carbonic oxide, 
and that some person should be required to make such 
tests and publish the results periodically. 

Some of these recommendations are not of much importance, 

and, if adopted, appear to me to be so entirely incapable of . 

good or ill that we need not stay to discuss them. The fifth . 

and sixth, however, are of great moment. They represent the 

principal result of the inquiry, and fix the limit to be observed 

in the quantity of water gas sent out in the night supply. That 

some restrictions should be suggested, is not surprising. In 

deference to public feeling, which, in narrow circles, had been 

needlessly excited, it was, perhaps, inevitable. I do not regard 

it as any reflection upon the Committee to say that apparently 

the object of the inquiry was not so much to ascertain whether 

any restrictions were advisable or necessary, as to determine the 

extent to which they should be imposed. At the same time, the 

statement that I have already alluded to, that serious danger 

from the use of carburetted water gas is practically confined to 

cases of large escapes in rooms where persons are sleeping— a 

danger, bear in mind, as certainly existing with coal gas — it is 

not easy to understand how it can be removed or diminished by 

any limitations to be placed upon the proportion of carburetted 

water gas. 

; The question remains : Are these restrictions of such a nature 

as to hamper those who are now supplying the mixed gases, or 

give pause to those who intend so to do ? I think not. The 

report evidently contemplates the very liberal use of carburetted 

water gas during the day; and it is in the daytime rather than 

at night that those sudden fluctuations in the consumption of 

gas are experienced which.create the emergencies with which 

we have to deal, while the night limitation of carbonic oxide will 

T 2 



276 BASTERN COUNTIES ASSOCIATION. 

admit of the distribation of (say) 25 per cent, of carbaretted water 
gas. The proportion allowed will suffice to meet the necessities of 
those whose chief purpose is to ose the gas incase of emergency, 
and will be of great service also to those who rely opon it for a 
part of their normal and regular supply. The conditions set 
forth in the report, while they have regard to the public safety, 
leave ample room for the useful employment of carburetted 
water-gas plant upon many of the gas-works in the United 
Kingdom. 

Discussion. 

The President having invited discussion, 

Mr. R. G. Shadbolt (Grantham) said they were informed 
from time to time that those who had had no practical experience 
in the manufacture of water gas had no right to speak upon it, 
or something to that effect. He did not know if Mr. Carter had 
got to work yet with his water-gas plant ; if he had, he would 
escape the wrath of the gentlemen to whom he referred. But 
unfortunately for himself, he had not made water gas, except 
when putting out a coke heap that had fired. (Laughter.) At 
any rate, he had listened with interest to Mr. Carter's able 
paper ; and he thought he might venture to say a little in the 
way of criticism. The title of the paper was **The Recent 
Committee on Carburetted Water Gas.*' Now, one generally 
looked at the title for some idea as to what be might expect 
before he actually read the text ; but the title in this case did 
not indicate all that really followed. If the author had not 
adhered to his title in the body of the paper, he had done so 
in both the beginning and the end of it ; and it was there they 
had to look for the drift of the work of the Water Gas Com- 
mittee. The object of the Committee's work seemed to be 
one of the principal points that Mr. Carter intended to bring 
out; and it was, he (Mr. Shadbolt) took it, not so much to 
elucidate technicalities for gas suppliers, or to solve financial 
problems, as to protect the public. Whether the protection 
was actually required or not, had little to do with them as gas 
suppliers. The public were the people they had to supply ; 
and they had to supply them under control from head-quarters. 
And if the Government took it into their heads to appoint a 
Committee to inquire into this or that, if the public got a scare 
(whether rightly or wrongly), they had a perfect right to do so — 
not so much to hamper them in their gas- manufacturing opera- 
tions (that was a mere side issue), as to restrict, within safe limits, 
the increased proportion of a gas acknowledged to be highly 
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dangerous if breathed. The Committee evidently recognized 
this, and reduced it to a question of degree. It was quite true 
that gas was not made to be breathed ; and it was likewise 
perfectly true that they had to deal with defective conditions. 
He had waded through all the evidence laid before the Com- 
mittee ; and he had come to the* conclusion that they fully 
recognized the question of degree as one of most vital import- 
ance. According to the evidence placed before them, they were 
quite right. This evidence proved, to their conviction at any 
rate, that increasing the proportion of carbonic oxide in any 
illuminating or other gas which might escape, increased in a 
greater ratio the dangerous, or rather the poisonous or toxic, 
property of the gas. He thought this was the point the Com- 
mittee were aiming at ; and to his mind they were quite right 
in going into the matter as they did. It must not be overlooked, 
in considering the position of the public in connection with this 
question, that they had, as he had already mentioned, imperfect 
conditions to deal with. They as gas managers might deplore 
this ; but they must not blame the public too much if they took 
alarm at the increased danger. As to the danger being reduced 
at night time, or reducing the danger in the night period, he 
thought the public had every right to be protected during sleep- 
ing as during waking hours; and although the effects of 
carbonic oxide poisoning might not be cumulative, he failed 
to see that this was an argument for unnecessary exposure 
to an increased danger. He agreed with the author to some 
extent that, where water gas was of real advantage, the 
recommendations of the Committee put no insurmountable 
barrier in the way, although they curtailed somewhat the 
field of operations. The author had also dealt incidentally with 
certain "advantages" of water gas; and therefore he (Mr. 
Shadbolt) should not be out of order in making a few incidental 
remarks upon them. To his mind, the author throughout made 
this mistake: He assumed that water gas was, at any rate 
under most conditions, a desideratum. He (Mr. Shadbolt) failed 
to agree with him. It was an easy matter to confound advantages 
with claims. Claims were not of necessity advantages ; and if they 
were advantages, it did not of necessity follow that they were so 
great as might be represented by those interested. Take, for 
example, what was called the effective control of the coke market. 
In individual cases, locally, the use of water gas might have 
a beneficial effect on the coke market from the gas managers' 
point of view ; but he questioned whether this efifect could be 
said to extend universally or generally. For instance, the author 
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Stated (and correctly, be believed) that aboot 30,000 cabic 
feet of water gas might be made from 10 cwt. of coke. Taking 
this as the basis, and taking the maximum capacity of the 
water-gas plant in use in the United Kingdom at the time 
the Committee sat, and if, instead of saying that if the plant 
were worked to its full capacity every day in the year it 
would produce an amount of gas equal to about 24 per cent, 
of the illuminating gas supplied, they brought it down to 
its normal use by dividing it by one-half, they would get 
12 per cent, of the total gas made, according to the Board of 
Trade returns, instead of 24 per cent. If they commenced at 
this figure, and took 10 cwt. of coke as being capable of 
generating 30,000 cubic feet of water gas, and assumed that 
an average limit of one- third of water gas would be imposed, 
then they arrived at this : That from a ton of coal they made 
10,000 cubic feet of coal gas, and added to it 5000 cubic feet of 
water gas; and in doing this they used i'66 cwt. of coke. If 
they followed this up and applied it generally, as represented by 
the Board of Trade returns, they brought it to this : i'66 cwt. 
of coke, multiplied by the 12 per cent of the total make, and 
divided by 33*33 (the one-third of water gas), equalled 0*57 cwt. 
That was what it practically amounted to ; and it showed the 
difference between claims and advantages. They claimed to 
have an effective control of the coke market ; but all they took 
off the market was 0*57 cwt. of the coke made per ton of coal 
carbonized, or 6*36 per cent, of the total coke produced. Or if 
they went further still, and accounted for the coke unmade 
through less coal being used, and taking the maximum plant 
that might be said to be in use in the country if fully employed 
under normal conditions, they then only reached the figure 
of 18 per cent, of the total coke made. Then it must be 
remembered that, if they took off the market 18 per cent, of 
coke which represented a <;ertain gross quantity, someone ebe 
would put on its equivalent in coke, coal, or something else ; so 
that they would not be conserving the world's fuel. There 
was thus a great difference between a claim and an actual 
advantage. Then, again, as to the benefits to be derived from 
water gas in the event of a dispute in the coal trade. If they 
were going to be limited to a certain percentage of carbonic 
oxide, they certainly would not put down a plant eqaal to the 
maximum output of gas; they would only put down a plant 
capable of dealing with the proportion to which they were 
limited. Sapposing a coal strike took place similar to that to 
which Mr. Carter had referred, and which was going on rom 
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this period of the year right into November, .when they were 
nearly at their maximum make— however much at such a time 
they would like to convert their coke into water gas, the plant 
provided for the limited make would not be adequate. There 
would, of course, be a certain advantage, but not so great as 
originally appeared. Then coming to the saving in the con- 
sumption of coal, which Mr. Carter put at 2^ million tons a year. 
This on the face of it looked a big item. It certainly was a factor, 
but not of prime importance. To show how these important 
factors dwindled down when placed under the microscope, be 
would take the figures given by Mr. Carter, and the statement 
of Mr. Forster Brown (whose authority on this matter one might 
assume to be unquestionable) that the vast coalfield referred to, 
under present conditions of working, had a life of only about 
fifty years. Then if, by utilizing the water-gas plant in the 
country at the present day, they saved 2^ million tons of coal a 
year, it would be found, by working it out, that they would only 
prolong the life of the coal-bed by 7^ months ; so that water 
gas would not work such a great effect upon the life of the coal- 
fields. Then there came the question of the cost of water gas 
which Mr. Carter very properly raised. The cost ought, in his 
opinion, to be stated right up to the consumers' meters. Here 
he could not help referring, in passing, to the evidence given by 
Mr. Isaac Carr before the Water Gas Committee. Mr. Carr 
was intimately connected with the supply of cheap gas; and, in 
his evidence, he said that no gas authority selling gas below 
2S. per 1000 cubic feet made water gas, and no gas authority 
in England making water gas — leaving Belfast altogether out of 
the running— had, since the adoption of that gas, reduced the 
price owing to economies effected by its use. The question, as the 
author rightly said, was largely one of locality ; and he might 
have added of scope likewise, because there were very few gas 
managers in the Eastern Counties who had sufficient scope for 
the successful application of water-gas plant, however desirous 
they might be to adopt it, even if it had all the advantages 
claimed for it, which he contended was open to question. 

Mr. W. D. Child (Romford) said he was of opinion that the 
discussion was something like the recent inquiry— a thing that 
was hardly desirable ; and that it would have been better to " let 
a sleeping dog lie.** He did not join with the author in what 
might be termed the censure which he had put upon the authori- 
ties who had control of the capital expenditure of gas companies, 
such as the Board of Trade and the Committees who dealt with 
these subjects in Parliament. He believed that these gentlemen 
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were so Iborooghly convenant with, and so attentive to, their 
duty of safeguarding the public, that they would have come for- 
ward voluntarily and introduced legislation on their behalf had 
they believed there was the slightest necessity for doing so. He 
thought there was a party in the country who from an interest 
perhaps other than a desire to saf^;uard the public would lose 
no opportunity of pointing to the disadvantages and dangers 
that were likely to accrue from the use of carburetted water gas. i 

He therefore considered they might safely rely upon it that those 
who had the control smd the granting of powers to gas com- 
panies to put down plant of different kinds, when they saw the 
necessity, or thought it desirable, to interfere, would do so 
without being asked. He believed there were advantages to be 
gained by the use of carburetted water-gas plant that the public 
would share in ; and that the time would come, and very shortly, 
when some of those who adopted it would be able to decrease 
the price of gas. Then the public would not join in the cry 
which had been raised to hinder the introduction of carburetted 
water gas, but would rather join in promoting any process by 
which they could be cheaply served with a good and useful 
supply. He did not propose to discuss the paper ; and he did 
not think Mr. Carter intended that the question of water-gas 
manufacture should be discussed. The author was pointing to 
something altogether different — that was, as to the desirability 
of its introduction at all. 

Mr. £. H. Stevenson, on the invitation of the President, said 
he had a perfectly open mind on the question of water gas. He 
might say that he had only twice recommended it ; and only one 
of his clients had put it in. In that case, they did not use the 
plant in the summer time ; and the reason they gave for this was 
that they could not make gas by it as cheaply as they could coal 
gas. He could only tell the members this as a fact ; and as a 
fact, it only bore out what was his theory — that he did not 
expect they would effect any saving, that the gas would probably 
cost them a little more, but that, in the peculiar circumstances 
of the place, it would save them spending a very large sum for, 
it might be, five or ten years. It meant an expenditure upon 
water-gas plant of ;f 10,000, or upon new gas-works of aboat 
£130,000. They spent £'10,000 or so, and now they were going 
to expend ;^i30,ooo; so that really they had not saved any- 
thing. If gas manufacturers were going to be limited in the 
quantity of water gas they could send out to the public, it would 
be of no assistance whatever, because in the time of a strike 
they could not put more than 12 or 20 per cent, of water gas in 
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the supply without being hauled up and fined. And, therefore, 
it would pay better to run short as in the ordinary way, or buy 
coal at an enhanced price. Consequently, he did not see in what 
way (except it might be for enriching purposes on large works) 
water-gas plant was going to be of even as much use in the future 
as in the past. Of course, at present they were unlimited in the 
amount of water gas they could turn out. He knew of one com- 
pany who were making water gas to the extent of 50 per cent, of 
their total output ; but he did not see the price they charged 
was any lower than in the surrounding companies* districts, 
or that the price had been lowered more quickly than in the 
case of the others. He was quite certain, if gas manufacturers 
were limited to 12 per cent, water-gas plant would not be seen 
even as generally in the future as it was to-day. This was his 
firm conviction ; and he certainly should not, until the question 
of limitation was quite settled, advise anybody to put in this 
plant. Otherwise they might put it in of much too large a size 
for future use ; and unless they could turn out a large amount 
of water gas a day, it would not pay, because the great saving 
which was always claimed for water gas was not in the cost of 
the oil (because oil was rather dear)— it was that one man could 
produce 100,000 or 500,000 cubic feet of gas per day, according 
to the size of his machine, instead of perhaps 30,000 or 40,000 
cubic feet by other means. This was why it was claimed that 
there was a great saving by water gas. Otherwise it was more 
costly; and if they were limited, and could only turn out a 
small quantity of water gas, the wages would come much higher 
than where coal gas alone was made. 

Mr. Robert Porter (Elland), called upon by the President, 
said he could add nothing to the discussion, or place any views 
before the meeting that he had not already made public. It 
might be remembered that two years ago he had something to 
say on this matter in his presidential address to the Manchester 
District Institution of Gas Engineers ; and he did not know that 
he had learnt anything from the discussion or the paper to 
alter his views. Mr. Shadbolt had dealt with the general ques- 
tion, although they were told it was not intended that the sub- 
ject of Carburetted Water Gas v. Coal Gas should be discussed on 
this occasion. But as Mr. Shadbolt had "incidentally" referred 
to many matters, and Mr. Stevenson had given his testimony 
that carburetted water gas could not possibly be made cheaper 
than coal gas, he (Mr. Porter) thought that they ought to ask 
Mr. Carter to qualify something which he said towards the end of 
the paper in reference to the cost. He distinctly told them that 
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cat boretted water gas coold be made at a oooaklenblj lower 
coat tbaa coal gas ; hot be did not seem to addooe anytbiog 
in evidcooe. He did not diow tkem where carboretted water 
gas waspcDdocedevenascbe^ilyascoalgas. He (the speaker) 
v e nto re d in his address to place before the ni em li e ts of the 
Manchester Institution and the gas woild some particolarB as to 
the cost of coal gas and carboretted water gas; and the figures 
had not yet been challenged. Something bad been said aboat 
the price of oil ; hot op lo the present no evidence had been 
forthcoming that carboretted water gas could be made as cheaply 
as coal gas. And he still did not think it could be. 

Mr. J. A. NoRCBoss (of Messrs. Humpbrejrs and Glasgow) 
remarked that eo much had been said upon the subject of 
carboretted water gas that it seemed almost impossible to say 
anything new ; but the author of the paper had himished them 
with food for a good many hours of solid thought in the novel 
treatment he had given to the subject, and the many new points 
he bad brought out. There was, however, one assumption in 
the paper which he did not think ought to be accepted without 
a great deal of reserve; and the same assumption had been 
made by Mr. Shadbolt and other gentlemen who had spoken 
on the subject. He referred to the limitation of the propor- 
tion of carboretted water gas during the nightly sleeping 
period. This problem must in each instance be treated in 
accordance with local conditions. Mr. Carter had done this, 
and found the Bmitation quite practicable in his case. He 
(Mr. Norcross) would venture to point out, however, that his 
circumstances differed in many respects from those obtaining in 
general. For instance, his storage facilities were ample, and 
his day consumption was larger than the night consumption. 
While at Lincoln and some other places, *' limitation " could be 
accomplished without serious difficulty, there were in general 
certain objections which weighed very heavily against such a 
course ; and especially was this so in large centres of popula- 
tion. First, there was the difference existing between the specific 
gravity of carboretted water gas and coal gas. The latter, beio^ 
only about two-thirds the density of the former, presented an 
insuperable objection to delivering the respective gases unmixed 
during different periods of the twenty- four hours. This difficulty 
wasy of course, proportionately lessened as the one gas was 
mixed with the other. But it was exceedingly hard to express 
definitely the variation of mixture that could be undertaken daily 
without objectionable results. He could at least say that sach 
a variation must not exceed the equivalent of change firom pure 
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coal gas or carbaretted water gas to a mixture containing 
' 33 pci' cent, of the other gas. The difficulty due to specific 
gravity was, however, augmented by the difiference in composi- 
tion of the gases requiring a different admixture of air for 
perfect combustion. In view of the fact that the use of gas for 
heat and power was meeting with such wide application, this 
point should not be under-estimated. Secondly, it was evident 
that the proposed system would interfere with the use of car- 
buretted water gas as an enricher of lean coal gas. This 
enrichment up to parliamentary standard was formerly effected 
by cannel at an additional manufacturing cost of about 2d. per 
candle ; whereas by the use of carburetted water gas the former 
expense of enrichment had, in many cases, become a consider- 
able minus quantity. Thirdly, the emergency value of the plant 
would be seriously crippled. Not only would capital investment 
be profitless during the '* limited" period, but extra storage, &c., 
would be required. Fourthly, the limitation should only apply to 
the mixture leaving the holders; the gas management could 
not control the change of mixture throughout the distributing 
system. Trunk lines would, of course, clear themselves quickly ; 
but gas leaving the holders during periods of light consumption 
would be several hours before reaching remote districts and 
dead-ends. Fifthly, a nightly limited period would be practical, 
if at all, only between the hours of 12 p.m. and 5 a.m. The 
operations of manufacture could not be suspended until the re- 
maining productive power had well overtaken the consumption ; 
and the plant would have to be brought into service again in 
advance of the heavy morning consumption by mills, &c. Sixthly, 
apparently sixteen was the highest percentage of carbon mon- 
oxide under consideration for the *' limited *' period. When he 
(Mr. Norcross) pointed out that the admixture of only 50 per 
cent, of carburetted water gas necessitated, as a rule, 20 per cent, 
of carbonic oxide in the mixture, the extent of the limitation 
appeared very serious. Seventhly, the pronounced tendency of 
gas administration in large centres of population was to concen* 
trate all manufacturing operations in the suburban districts 
affording best facilities for space, labour, economical receipt of 
supplies, shipment of residuals, &c., and to send this gas, as pro- 
duced, through independent high-pressure connections to the 
various distributing stations throughout the town. These dis- 
tributing stations were located so as to preserve a practically 
constant pressure at the consumers' meters. In such cases 
any periodical limitation must certainly in practice prove a con- 
tinual limitation. In email gas-works possessing ample storage 
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i^dhtit%9 thit If f p f I a *y*n i?f * ** T -n;T*^ **sjslcs appealed fBMOile; 
b3i« evca m ioch ■wtancw, he beEevcd that it voold finallf be 
dnmtd catkeiy nniwrf iq. As a ssb of ^e tunes^lie 
tiiMed tiiat A ' ^f T K -P T f i tr i niflnf in caibsretted 
year iS^S aaouted to 17 per eent. of the catke oatpat of aiti- 
fidal inoMBatiDc pv Id the United Stales; bcios threefold the 
f itrarioni of any ptenoos year. Aboot 6 per cent, voold cover 
the increased oonsnmption daiini: the year; oonaeqoentlhf. the 
irmaiMBg 11 per cent, represented ficrtherdisplacenwnt of coad 
gas l>y cail w r e tled water gas> There seeaed no oncertainty in 
this attitude. 

Mr. C. W. GaiMwooD iSadbory> inquired if carboretted water 
gas plant was applicable to small wQrl& 

Mr. B. B. Waules (of the Ecooomical Gas Apparatus Con- 
stniction Company) observed that Mr. Carter had eiamined the 
report of the Water-Gas Committee so very ably that there was 
little for him (the ipeaker) to comment npon. He tiioashtsonie 
of the speakers had rather drifted from the idea of the paper in 
tliat they had brooght in the question of cost; and he was 
incfined to think that Mr. Carter did not mtend to actnaOy deal 
with this point in tlie discossion, thooi^ of coaractit was a veiy 
important one. At the same time, he did not himse l f p iopose to 
touch upon it, beyond saying that he agreed with one gentleman 
that the cost rested almost entirely npon local conditions. In 
some places, carlMiretted water gas could be made dieaper than 
coal gas, and in others it could not be. It depended entirdy 
upon local drenmstances. He thought the most important 
point to be considered with reference to the subject of the paper 
— the Home Office report — was whether it was in accordance 
with gas engineers' ideas, and whether it should be adopted in 
the form in which it had been submitted. Personally, his own 
opinion was that it should not l>e adopted in that form. He 
thought that engineers and others who had control of gas 
undertakings in this country should have suffident authority, as 
they had sufficient consciousness, to provide what they considered 
right for their consumers. It was not a question of cost ; that bdng 
a matter to be considered by each individual undertaking so far 
as their finances were concerned. As to the advisability of the 
supply of water gas being entrusted to those who had the 
governing of the gas undertakings of this country, the welfare 
of the consumers was their first consideration ; and it was their 
own welfare as well. It was therefore hardly likely, in their 
own interests, that they would take up a process which would 
be prejudicial to and jeopardizs their consumers. He thought 
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in this respect he rather differed from Mr. Carter in the latter 
part of his paper — that the restrictions were such as they would 
generally agree to. With regard to this point, it was mentioned 
before the Home Office Committee that the danger increased 
in much greater ratio than the proportion of carbon monoxide. 
Was not this rather theoretical? It was not what practical 
experience had led them to believe. If he remembered rightly, 
it was Dr. Haldane who propounded a theory on these lines, 
which he placed before the Committee. The question was : 
Had they any proof of the statement in this country ? He did 
not think they need go to Ao^rica for any actual proof. 
Carburetted water gas had been in use in this country for ten 
years ; and this surely was long enough for them to ascertain 
definitely whether the danger did extend in an increasing ratio. 
He did not think they had any proof whatever that the danger 
from the use of carburetted water gas in this country since it 
was introduced something like ten years ago had increased one 
jot. With regard to the effects of carburetted water gas on the 
human frame, either as a deadly or a cumulative poison, he 
could give a very good examplf i and that was Mr. Merrifield. 
A better specimen of humanity h; had never seen. No man 
had spent more hours than he had on the operating floor of a 
carburetted water-gas plant ; and he certainly did not bear out 
the cumulative poisoning theory, nor did he present evidence of 
any detrimental effect on his blood corpuscles. If there had 
been any, he kept it well in the background, and did not make 
any show of it at all. (Laughter.) He (Mr. Waller) thought 
Mr. Carter had introduced his paper at a very opportune time, 
seeing the question of carburetted water gas was being weighed 
in the balance, and, to all appearances at the present time, it 
was going to be found wanting to a greater or less extent. Those 
engineers who were not in favour of water gas need not take any 
interest in it ; but to those who were in favour of it, he thought 
it was worth their best endeavours to see that legislation was 
not carried out on the lines of the limitation to 12 per cent, of 
carbon monoxide. The utility of a water-gas plant was mo&t 
apparent in the few weeks of maximum demand ; and engineers 
had to maintain their works to meet this maximum demand. If 
they could get auxiliary water-gas plant put in at about one- third 
the cost of coal-gas plant for use in the few weeks of maximum re- 
quirements, this would represent a considerable saving of capital, 
and would be exceedingly useful. During the time of maximum 
demand, he did not think there should be any restriction either 
night or day in the amount of carbon monoxide. (Laughter.) He 
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was the fiaeit eomptimeal they eaojd pay tbe uidiar of a paper 
to discQM it with all tbe caadoor, freedom, and abifity oae coold 
I iiMiinfl It was qoite aoolher thins whedier tiie reply woald 
be eqoal in capacity to the mfiriwn. He was bet««ea two fires. 
He had £nt to defend faimaeif aeamst the ci il i i h a w of tfaoae 
who seciDcd to be dead against ca ibm e ftt ed 
lock, and baird ; and, on the other hand, apiinst the 
of those who did not see any nf cf wity iar the siightrat 
either day or night. He was also placed m tbe onfioctonale 
poattioo of having to reply to critidsnis which were o fl cred in a 
veiy *' incidental ** way, hot which eitcodcd to the second place 
of dedmals. Ur. Shadbolt said the title of a paper sfaonld indi- 
cate somethiog of its character ; and he (Mr. Carter) thought those 
present were entitled to voice that criticisnt. ToteOthetmtli,he 
did not know what title to giveit. After having carnally, and 
as stodionsly as he coold, consdered, fior two or three years, the 
question of caiboretted water gas with the object of patting 
down an installation in Lincoln, their action had been stayed by 
the promised inquiry — promised long before it was instituted. So 
it seemed only natural to await the result of the inquiry ; and he 
had written the paper from the point of view of one who read 
tbe report of the inquiry with the greatest care for the deter- 
mtoation of two things : On the one hand, whether anything 
transpired in the course of the in vestigation which would diminish 
tbe value of the supposed advantages which bad been claimed 
for water gas ; and, on tbe other, whether anything occurred in 
its course which would so magnify tbe dangers that were said to 
be connected with water gas as to lead one to give up the idea 
altogether. Now be thought if members would put themselves, 
or try to put themselves, in his position when he sat down to 
write tbe paper, probably some of the criticisms would answer 
themselves. Mr. Shadbolt bad made two or three statements 
on two or three different points, which he thought all converged 
to tbe same end — that what he (Mr. Carter) stated with regard 
to the control of the coke market and as to the saving in the 
consumption of coal by the introduction of carburetted water 
gas, really both resolved themselves into fractional matters 
in tbe result. But, in his opinion, Mr. Shadbolt made this 
cardinal mistake which was present to his (Mr. Carter's) mind 
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when he set the figures down. Mr. Shadbolt, in his remarks, 
assumed that the producing power of the carburetted water-gas 
plant that was in actual operation in the country a year before 
the investigation took place represented the maximum amount 
that was being produced to-day. He (the speaker) took it» 
having regard to the large yearly increase in the number of 
installations, that, if he based his calculations on the plants 
in active operation at the time the Committee sat, he should 
not be over-stating the case ; and, in view of the rapid yearly 
increase, his figures would be under-estimated rather than in 
excess of the case. The decimal figures might be wrong after all 
as a matter of calculation ; and what he (Mr. Carter) had said with 
regard to the quantity of coke taken off the market and the quan- 
tity of coal saved, might be, and was very likely at the present 
moment, far below the amount of advantage that gas manufac- 
turers were reaping from the introduction of carburetted water 
gas. He still asserted that the manufacture of that gas had pro- 
duced a revolution in the coke trade ; and he would ask the mem- 
bers not to imagine, because they had- the present spurt of in- 
dustrial prosperity (with which they were all so well satisfied 
and highly pleased), that to this alone was due the better prices 
they were able to make for their products at the present time. 
They might depend upon it that the manufacture of carburetted 
water gas had had a great deal to do with the abstraction from 
some of the Provincial markets of the surplus coke from the 
London gas-works. With regard to the cost of the carburetted 
water gas, he only mentioned it incidentally. He should not 
have referred to it at all, but it occurred in the course of the 
inquiry ; and, even in the most discursive study of the report 
such a subject as that could not avoid notice. He presumed 
all present had observed that their friend from Grantham was 
tightly cornered upon this matter when he wished to impress 
on them that coal gas could be^made cheaper than carburetted 
water gas. He was reduced to confining himself to one 
authority; but he (Mr. Carter) was not going to say any- 
thing derogatory of that friend, who occupied a position of 
splendid isolation. He made cheap coal gas, and sold cheap 
gas; and he was entitled to all the credit of his accomplishment. 
But there were a dozen others who were ready to say, and did 
say, that they made carburetted water gas cheaper than they did 
coal gas ; and the statement published in the report — the state- 
ment of Mr. Isaac Carr, to which Mr. Shadbolt had alluded — was 
completely contradicted by subsequent witnesses, who said, so 
far from the statement being true that since the introduction of 
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watcr gat DO rcdoctioo had taken place in the idliiig price of s*s, 
in one case the price had been l edoced twice. Apart firom this, 
he (Mr. Carter) wanted them to obeerte tfab point ako, that 
Mr. Carr was very carefbl in wording his s t atemen t. He did 
not fay that no reduction had been made in the selling price 
becanse cartmretted water gas had been inftrodoced. No con- 
nection was sought to be fitihliihtd bet w e en the two things at 
all. He was prepared at present— ontil Mr. Shadbolt £svoored 
them with a paper (the sobject would sofioe for a very interest- 
ing contribntion at some Intore mfftting of the Association) 
giving figures very different from those he (Mr. Carter) had been 
able to see as the resolt of inquiry — to stand by the statement 
he had made in the paper, that at the majority of gas-works in 
the United Kingdom carlmretted water gas could be produced 
more cheaply than coal gas. He did not wish to censure any 
public authority. His humility would always prevent him from 
any attempt of that sort. But it did i^ypear to him that the 
attitude of the authorities was unreasonable. To stand abso- 
lutely in the way for two or three years— without conaentiog or 
without disapproving— of any movement in this direction, pend- 
ing an inquiry which they were so slow to institute, naturally 
would create a good deal of irritation. R^arding the remark 
of Mr. Stevenson that the limit of 12 per cent, would seriously 
diminish the utility of the carburetted water-gas plant, he (Mr. 
Carter) did not quite understand wliether his idea was that the 
limit was gmng to be 12 per cent, of carburetted water gas. 

Mr. Stevenson : I had that in my mind at the moment. I 
admit I was wrong. 

Mr. Carter (proceeding) said the soggesticHi of the Com- 
mittee was that the proportion of carburetted water gas should 
be limited to such an extent that, in the mixed gas at night 
time, there should not be more than 12 per cent, of carbonic 
oxide, which would mean an admixture of 25 per cent, of car- 
buretted water gas even during sleeping hours. But the point 
of greatest importance was this : The (Committee had told them 
that in the daytime the proportion of carbonic oxide, or the 
proportion of carbaretted water gas, was not of very serious 
consequence. Judging from the report, they would be allowed 
to supply as much as they liked of carburetted water gas during 
the day. Patting on a modest limit, they could go up to 40 or 
50 per cent, during the day, and have 25 per cent, daring the 
night. What was the effect of this on the twenty -four hours* 
consumption ? They would be allowed — after a report like this, 
and after such an investigation— to supply water gas to the 
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extent of from 30 to 33 per cent, of the total twenty-four hoars' 
consamption. This brought him to the conclusion that this was 
a quantity sufficient to render carburetted water-gas plant of 
the highest utility to the gas-works of the United Kingdom. 
He had now to defend himself from those who saw no reason 
for limitation at all. It certainly did seem to him that it was 
a matter of the first necessity for the Committee to take 
some note of the prejudices which had been created — wrongly 
created, if they liked. They had to reckon with and face the 
prejudices which existed in the public mind against the supply 
of carburetted water gas. It seemed to him that the Committee, 
in the suggestions contained in their recommendations, had 
taken a safe middle course. While they had had regard to the 
public safety, on the other hand they had evidently decided 
fairly as to the quantity of carburetted water gas that could be 
sent out from the works. As to the difficulties which Mr. Nor- 
cross suggested— difficulties in distribution arising from the 
differences in the specific gravity of the two gases, he (Mr. 
Carter) had been informed by those who were supplying the two 
gases that any little difficulty they had experienced was easily 
overcome by a slight adjustment of the initial pressure at the 
works. With regard to the difference in the densities of the 
two gases, it had been shown that a reasonable percentage of 
the water gas — say, up to 33} per cent, of the total — caused no 
difficulties either with ordinary burners or with gas ovens and 
fires; and in this matter he thought that they were justified 
in taking experience as their guide. As to Mr. Grimwood's 
question, until carburetted water-gas plant was constructed 
of very much smaller capacity than they had yet heard of, it 
did not seem at present that it would be useful on small works. 
But on works making (he was going to say) a million cubic feet 
a day down to works producing 400,000 or 500,000 feet a day 
in midwinter, his opinion was that there was a useful scope for 
carburetted water-gas plant. Whatever their opinions might be 
that day, he thought it was a most probable thing that, in the 
course of the next five or ten years, they would see in this 
country scarcely a large works — and he might venture to say 
not many medium-sized ones — without the advantage of a car- 
buretted water-gas plant. 

The President remarked that they had had an able paper 
and an excellent discussion and reply ; and he would ask that a 
hearty vote of thanks be given to Mr. Carter for his splendid 
contribution to the proceedings. 
Mr. Carter briefly acknowledged the vote 

u 
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Place of Next Ueetiiig. 

The Committee recommended tbat Cambridge riumld «s«iii 
be aelected for the Bpring meettng in 1900, as it iqipeaied tbe 
most centrally dtnated town. 

Tite taggestion was ap p roved. 

Tbe thanks of tbe membera having been accorded to the 
Conntjr Council for the ose of the Town Hall, the basinets 
pfoceedings terminated. 

Owing to the indemeacy of the weather, a drive, which bad 
been arranged by tbe President, had to t>e abandoned. 

The day was bronght to a close by a dinner at the Bristol 
Arms Hotel ; tbe members being bononted by the presence of 
tbe Cfaairman and Directors of the Gas Company, and the 
President of the Gas lostitate. The cnstomary toasts followed. 

Several of the visitors remained over the following day ; and 
full ameoda were made for any disappointment felt by them 
at the loss of the drive on Wednesday. The weather was in 
striking contrast to that of the preceding day, being amply 
beaotifal ; and a drive of abont 16 miles was indulged in. 
Alt<^ether, the party numbered *(. The route taken was through 
the villages of Kirkby-la-Thorpe, Heckington (tbe Queen of 
LincolDBhire villages), Howell, and Ewerby ; thence tfaiongh 
Haverbolme Park, the seat of the Countess of Whicliilsea— 
viewing the gardens, the priory, tbe deer in the park, and 
the river— and back to the Bristol Arms Hotel for Inncheon, 
recreation, and tea. Tbe party left Sleaford about seven p.m. ; 
eipressing, before their departure, their great appreciation of 
the liberal entertainment provided for them daring the visit by 
tbe President and bis Directors. 
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H^lLF-YJCARLY MBETINa, OCT. 7. 

This Meeting was held in Newcastle ; and the attendance was 
the largest ever experienced at a meeting of the Association, 

Visit to the Gas-Works. 

The members met at the o£Qce of the Newcastle and Gates* 
head Gas Company, in Grainger Street, shortly after eleven 
o'clock, and were driven to the Redhengh Gas-Works of the 
Company, on the Gateshead side of the Tyne. The President 
of the Association (Mr. W. Doig Gibb, Engineer to the Company) 
was in charge of the arrangements for showing the visitors over 
the works, and was assisted by the Works Manager, Mr. T. 
Hardie. It was explained that the works consisted of two 
portions — old and new — and that it was the new part which was 
to be shown. There are two retort-houses in the new portion, 
built of brick, of elegant architectural design, and substantial. 
An elevated railway runs along each side of the houses, giving 
ample storage room for coal below. The house which was visited 
is 300 feet long and 100 feet wide. In it there are two retort- 
benches, on end, each containing twelve ovens. There are nine 
retorts, through, Q shaped, 16 in. by 22 in., and 20 feet long, in each 
oven. There is a chimney, of handsome design, 120 feet high, 
at each end of the house. The house is ventilated by three 
large towers, each 6 feet in diameter, and by smaller smoke- 
boxes, in the roof. The firing is by a regenerative system 
arranged by Mr. Hardie. To each bench there is, on both sides, 
a coal breaker and elevator, all of which are driven by a separate 
steam-engine. The charging and drawing are done by West's 
machines, worked by compressed air. The compressors (Messrs. 
West and Jenkins's patent) are in a separate building, which 
runs at right angles to the retort-house, and in which are also 
the boiler-house, the exhausters, and the station meters. There 
are two compressing machines. They are driven by steam* 
engines, which are designed to work according to the pressure in 

the receiving tank ; taking steam automatically as they require 
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it. The maximam pressure is 70 lbs. per square inch. Steam for 
this section of the works is provided by four Lancashire boilers, 
fitted with Meldrum's patent furnaces. There are two exhausters 
completed, one of 175,000 and the other of 150,000 cubic feet 
capacity; a third being in course of construction. Two have 
been fitted up by Messrs. Bryan Donkin and Co., Limited, and 
one by Messrs. George Waller and Co. One station meter has 
been completed (of 175,000 cubic feet capacity) by the Gas- 
Meter Company, Limited ; and the visitors had the rare fortune 
to see a second one in process of erection — the drum actually 
in position, with the ends open. Behind this house are two 
sections of horizontal condensers, and two series of tower 
scrubbers (six in each), built by the Whessoe Foundry Company, 
Limited. To the west of these is the purifier-house, in which 
there are twelve boxes, each 32-feet square, with four trays, 
requiring 25 tons of lime. The Contractors were the Whessoe 
Foundry Company and Messrs. Ashmore, Benson, Pease, & Co., 
Limited: Further west is the sulphate-house, fitted with plant 
by Mr. Maurice Schwab. A feature of the process is the ex- 
traction of the arsenic from the acid by means of the waste 
gases from the saturator, which leaves extremely white crystals. 
There is also a closed sulphur-recovery box, on the Claus system, 
erected by Messrs. C. & W. Walker, Limited. This is at the ex- 
treme western boundary of the site, where a gut runs up from 
the Tyne, by means of which the sulphate is taken away in 
barges. The gasholders are to the south. The space is fully 
occupied, which has led to the la3ring of a main to the site of the 
new works at St. Anthony's, four miles lower down the banks of 
the Tyne, where a large new holder has been erected, and into 
which gas is to be pumped firom Redheugh. For the pumping, 
two of the largest exhausters ever built, each capable of passing 
300,000 cubic feet of gas per hour, have been provided. They 
are driven by gas-engines of 25-horse power. This section of 
the works, which is capable of an output of 3 million cubic feet 
of gas per day, has been completed this year. The design was 
prepared by the late Mr. V. Wyatt, the Consulting Engineer to 
the Company; but the details were arranged by Mr. Gibb, the 
present Engineer. As explained by him in his paper read before 
the Association last April,^ the gas is sent across the Tyne to a 
new governor-house which he has erected in Brunei Street, near 
to the Elswick works of the Company, and from which it is 
distributed. In his paper, Mr. Gibb fully described the plant in 
the house, which consists of a series of governors by Messrs. 

* See antCt p. 106. 
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W. & B. Cowan, Limited, pressure-registers by Messrs. James 
Milne and Son, Limited, pressare-gauges by Messrs. Alder and 
Mackay, and the ingenious syphon pump arrangement planned 
by Mr. Gibb, and constructed by Messrs. R. Laidlaw and Son — 
all of Edinburgh. On the termination of the tour through the 
Redheugh works, the company were entertained to light refresh- 
ments in the house, close by the gate, which was long occupied 
by the late station manager. On the return drive they called at 
the new governor-house, and spent some time in an admiring 
survey of it. The works were seen in their e very-day aspect, no 
attempt at garnishing having been made. 

The Meeting. 

The formal business meeting was held at the office of the ; 

Gas Company — Mr. Gibb presiding. I 

New Members. 

The following were admitted to the Association : — 
Ordinary Members,— FsLVfcettt A. C, Blyth; Golightly, I. H., 
West Stanley ; Henderson, G., Redheugh ; Hutchinson, £., 
Goole ; Lewis, J., Newcastle ; Nelson, R., Hexham ; Temple- 
ton, J., Leeds. 
Associate Members, — Atkinson, R. L., Newcastle; Thomas, H. 
^,; (Messrs. Bryan Donkin and Co.), Manchester. 

The Workmen's Compensation Act. 

The Hon. Secretary (Mr. J. H. Penney, of South Shields) 
read the following report upon the scheme of insurance under 
the Workmen's Compensation Act : — 

** It will be remembered that at the last half-yearly meeting 
of this Association, held in April, I submitted a report indicat- 
ing that the Insurance Corporation with whom we are insured 
had only agreed to make an abatement in the premium of 6d. 
per cent. — namely, from gs. 6d. to 9s. — which the Committee 
did not consider satisfactory. However, as the period 
approached for renewal of the policies, there were rumours 
that the rate was coming down ; and the Insurance Corpora- 
tion were again approached with the view to a more substantial 
reduction. In the meantime a circular was sent out from this 
Association, to gas companies in the North of England, on the 
23rd of June last, asking if a lower rate had been quoted to 
them. The replies indicated that this was the case-^thus 
confirming the rumour. This information having been brought 
before the notice of the Insurance Corporation, they ultimately 
met the Committee by reducing the premium from 9s. 6d. to 58. 
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per cent. This was commonicated to the gas companies in 
the district hy special circular on the ist of Joly last ; and the 
result has been that most of the gas companies in the North 
have renewed their policies at the reduced rate, and, with but 
few exceptions, have expressed their entire satisfaction with the 
concession. Gas companies in various parts of the kingdom 
have also taken advantage of this arrangement by insuring. The 
Committee trust the members of the Association are satisfied 
with what has been done in the matter." 

The President said the Association were much indebted to 
Mr. Penney for what he had done in connection with the subject. 

Jubilee Congratulations. 

The President said he was sure that no one would grudge a 
few moments — ^though their time was short — in combining to 
congratulate Mr. J. H. Cox on having celebrated the jubilee of 
honourable and onerous service with the Sunderland Gas Com- 
pany. He regretted, for a moment, that he could not recall the 
moment when Mr. Cox first joined the Company. He could not 
even 'remember the time when he assisted in forming their Asso- 
ciation, which was now so prosperous. But he did know that 
since he came to the district he had found in Mr. Cox a warm 
and kind-hearted friend, and one who was always willing to 
extend the benefit of his large experience to those who were not 
fortunate enough to be in so happy a position as he himself was. 
They all rejoiced, of course, that his Directors had seen fit to 
recognize the merits of so faithful a servant. He thought that 
they also rejoiced that the shareholders had, for once, done 
better than the Directors in appreciating Mr. Cox's merits. He- 
begged to move — " That this Association heartily congratulate 
Mr. J. H. Cox on his completing fifty years' service with the 
Sunderland Gas Company, and also the spontaneous recognitioq 
of his merits by both Directors and shareholders." 

Mr. £. H. Millard (Durham) said it afiforded him great plea^ 
sure to second the motion. He, fortunately, could remember, 
some considerable time back, when he was in^the North, thq 
work which Mr. Cox did in connection with the Association* 
He had now returned to his first love, as he might term it, coming 
to the North again ; and he regretted that they had not had 
quite so much of Mr. Cox's presence as they would have liked^ 
There were a good many of the old ones now who seemed to 
think it was time they gave place to the younger. But the 
younger liked to see their older brethren present, to keep them 
right when they went wrong. 
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Mr. W. Ford (Stockton) said they were in rather a peculiar 
position ; one of their original members having attained fifty 
years* service under a Company he had served faithfully and 
well. He would suggest that the resolution should be engrossed, 
in illuminated style, on vellum, and forwarded to Mr. Cos. 

Mr. T. Bower (West Hartlepool) expressed his great plea- 
sure in seconding the proposal. He said it would be noted 
by some of the members that Mr. Sellers, of York, had also this 
year attained his jubilee ; and he thought it would be very 
fitting that they should include his name in the resolution, and 
send it to him in the same way. Mr. Sellers had, in the past, 
done much for the Association. 

The President cordially agreed to Mr. Bower's suggestion ; 
and the resolution was adopted. 

It was left to the President and Secretary to arrange for the 
presentation of the illuminated copies. 

Proposed Change of Rule. 

The President gave notice that at the next meeting he would 
propose — " That persons not under eighteen years of age, 
holding responsible positions in gas undertakings, and pupils of 
gas engineers, having the object or intention of becoming gas 
engineers and managers, be eligible for election as members ; 
and that the rules of the Association be altered accordingly.'* 
He said the elaboration of the reasons for this proposal would 
fall to take place at their next meeting, in accordance with the 
rules ; and meanwhile members could be studying the subject. 

The President's Address. 
The President then delivered the following 

INAUGURAL ADDRESS. 

Gentlemen, — My occupation of the presidential chair this 
morning makes me feel a deep sense of the honour you have 
conferred upon me. The honour is the greater seeing that the 
Association is in such a flourishing condition. I trust that 
during my year of office no microbe of discontent or inanition 
will find opportunity to make a beginning of the decay that so 
often proves the beginning of the end. 

To those who take pride in the growth of our Association, it 
must be gratifying to note the continued prosperity of the gas 
industry generally. This prosperity is at present being main- 
tained against keener competition than in former years; and 
everything goes to prove that the struggle in the future will be 
even more severe than it has been in the past It therefore 
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becomes more than ever necessary that the men who are to 
occupy responsible positions in gas ondertaldngs should be those 
who, by reason of their general and special education, are best 
qualified to carry out economically and stdlfnlly the work which 
ttiey may be called upon to perform. Where are such men, 
when required, to be got ? Echo answers, " Where ? " This 
country is only now slowly wakening up to the £act that in all 
directions, and in almost every business, foreigners are beating 
us — and why ? Because in many cases Britain's sons are con- 
tent to be as their fathers were before them, and soothe them- 
selves with the old commonplace : " What was good enough for 
our fathers is good enough for us." 

Fortunately, all are not so slothfnlly disposed ; and an abun- 
dance of schools and colleges for general and technical education 
now invite the younger generation to acquire that intellectual 
supremacy which will go far towards completely arming them 
for the future battle of life. I have already said the country 
is only slowly wakening up ; and I am afraid that I must add 
that those intending to adopt gas engineering as a profession 
seem to have been the soundest sleepers of all. Whether this 
is due to the fact that the gas industry can only be indirectly 
afifected by outside competition, or because, as has been pointed 
out in the Journal of Gas Lightings many companies require 
such a low standard of qualification in their employees, or 
because students do not know what particular lines of study to 
follow out, the result, at all events, is to be deplored. The 
latter cause is a real one ; and I therefore purpose devoting a 
portion of the short time at my disposal to sketching out what I 
consider to be suitable training for a youth who aspires to even- 
tually hold a responsible position in a gas undertaking. I do 
so, however, not believing that my views will meet with general 
acceptance, but trusting that the free expression of my opinion 
may lead to criticism and discussion, and by that means hasten 
the formation of a sound public opinion on this most important 
subject. 

At school, special attention should be paid during the last few 
years to mathematics. On leaving school, if in good health and 
of strong physique, what I consider the sine qua non of an engi- 
neer's training — the serving of a practical apprenticeship in an 
engineering establishment — should be entered upon; a turn 
being taken while there in all the shops, and also in the drawing 
office. On its completion, a year or more can be profitably spent 
in the erector's yard of a firm who make a speciality of gas plant. 
While at this work, a chance of getting into a gas-works under a 
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good engineer should be looked for; the best place perhaps 
being in the drawing office, with permission to go anywhere to 
learn the whole working routine of gas making. During this and 
the preceding period, opportunities will very likely occur for 
having charge of small bodies of men, and bearing a certain 
responsibility in the proper carrying out of work. From the 
time of leaving school, technical classes at a good college 
should be joined ; the best subjects for study being mathematics, 
plane and solid geometry, theoretical and applied mechanics, 
machine and building construction, theoretical and practical 
inorganic chemistry (as well as a little agricultural chemistry), 
steam, light and heat, electricity, and, of course, the princi- 
ples of gas manufacture, if this last be available. After a year 
or two spent in a gas-works, with the practical training received 
there and elsewhere, and with the theoretical knowledge ob- 
tained from classes, an appointment to a responsible position 
may be confidently looked for. Till this be got, and even after- 
wards, systematic evening study should not be neglected. From 
the time of leaving school, this training will occupy from seven 
to nine years ; and for the greater portion of this time little re- 
muneration may be obtained. The finished student has there- 
fore paid a heavy price for his training in hard work and study, 
and in valuable time expended. 

The question naturally arises whether the chances of securing 
a responsible position, and the salary paid to the holder of it, 
justifies a youth in selecting gas engineering as his particular 
business. The question is more easily put than answered. 
Compared with other branches of engineering, I am inclined to 
say that it does. Undoubtedly many companies do not pay 
such salaries as will induce students to thus carefully qualify 
themselves. But the result to those companies is generally a 
serious and constant loss through the non-application of scien- 
tific skill to their undertakings ; though very probably many of 
these companies are content, for it is not likely that a govern- 
ing body who cannot recognize the value of specific and high- 
class training will detect the constant leakage of possible profits 
thus caused in their undertakings. Nothing short of the sudden 
disappearance of some official with their funds can rouse such 
men. 

Before leaving this question, it may not be out of place to 
give a word of warning to the finished student. He must not, 
even in thought, disparage men belonging to the old school, or 
even the ** rule-of-thumb " men. Both are really his equals; 
for while the student may have a technical training, and be 
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steqwd fiin of theories and dedoctioos. the others have ezpe- 
rieoce. This is quite as important a qualification; finr it, too. 
most be acquired by tlie student before he can be dassed as a 
good all-ronnd man. Even wlien that happy consnmmation is 
reached, it may be weU to recollect that some of the older men 
possibly took more advantage of their very limited opportonities 
than, relatively speaking, modem students have done with mnch 
greater facilities available for self -improvement 

In these days of specializing, while a competent engineer can 
be found with some knowledge of chemistry, or a competent 
chemist with some knowledge of engineering, it is rare indeed 
to find combined in any one man the qualities of a specialist in 
both. It is therefore necessary, where the aze of the works 
warrants the expenditure, for a good chemist to be kept to help 
the engineer. With the aid of the information supplied by the 
Hmrmer, the engineer may be enabled to design and work plant 
so as to get the best results from it. In the experimental gas- 
works, too, the chemist is of the utmost value. In the hands 
of the engineer, this plant is one of the most valuable pieces of 
apparatus which can be laid down in a gas-works. Experiments 
as required can be accurately and cheaply made with its aid ; 
the information necessary for the skilful carbonization of dif- 
ferent coals in bulk can be got ; the quality of any coal being de- 
livered over a period of time can be checked ; the nominal and 
the mixing values of any enricher can be determined ; the action 
of purifying materials can be ascertained ; and, in short, the 
secrets of coal carbonization generally can be searched after, 
found, and applied to the works proper. The most convenient 
size for such an experimental works is perhaps that which 
has two settings, each containing one single-ended full-sized 
retort, with other parts of apparatus in proportion. A useful 
auxiliary to this is a smaller plant with a gas-fired retort designed 1 

to deal with 2*24 lbs. of coal at a time. Smaller gas-works could 
have the advantage of such a plant by either coming to some 
arrangement with a company who possessed one, or by uniting 
with other similar-sized works in the same vicinity in maintain- 
ing one common to all. It is to be regretted that some recog- 
nized method of sampling coals, and one fixed design of appa- 
ratus for testing those samples, cannot be arranged and adhered 
to* When most printed analyses of coals are studied, it is at 
present hard to say whether the sample of coal tested, or the 
apparatus by which the results were got, or one's own stupidity 
in not being able to get such results, should most be blamed ; 
but it is certainly difficult to reconcile the paper results with 
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those obtained from the coal in bulk. The President of the 
Institution of Gas Engineers has suggested a way out of the 
difficulty ; and I look to the National Gas Research Laboratory 
and Works to settle these knotty points. 

Our Association has taken such a prominent position in 
securing for its members and others reasonable terms of insur- 
ance against the results of the Workmen's Compensation Act, 
1897, ^^^^ I deem a few words on this subject are necessary. 
The proposal to combine together was first made by Mr. Thomas 
Bower ; and it says much for this gentlem an's perspicacity when 
it is recollected how closely his then prophetic remarks have now 
become accomplished facts. Through a long series of negotia- 
tions, our excellent Secretary (Mr. J. H. Penney) has, for a second 
year in succession, carried the arrangements to a satisfactory 
conclusion ; and to him the warmest thanks of the Association 
are most undoubtedly due. To secure a 5s. rate in a substantial 
Company doing an enormous business, is a feather in the cap of 
the Association ; and even though other and smaller companies 
may now be quoting similar rates, I claim that those lower quota- 
tions are in great measure due to the action of this Association, 
which was the pioneer in the attack on the high rates first 
quoted. We are only learning as yet the true meaning of the 
Act itself; and any lengthened reference to it may be profitably 
left to a future occasion. It undoubtedly extends the responsi- 
bility of employers, and improves the position of workmen. In 
the days gone past, when man and master worked hand in hand, 
and wages were low, I should have hailed the present Act as a 
fit and proper one. There is no doubt a moral duty on the part 
of every employer to see that none of his workmen suffers more 
than is unavoidable through injuries received while properly 
following their employment under him. But in the present state 
of things, when workmen have, by combination and other 
methods, forced up their wages until many of them stand at too 
high a rate, the case becomes different. At the present time, 
employers have little need to have an additional burden put 
upon them. I believe strongly in compulsory insurance against 
all accidents, and suggest that some such arrangement as the 
following would be an improvement on the present Act. Accept- 
ing the rates of compensation as at present named in it (though 
these are not all they might be) to make it compulsory — 

I. — For the employer to insure all his workmen who earn 209. 
or under per week. 

2. — For the employer and the class of his workmen who earn 
from 20s. to 30s. per week to jointly insure. 
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3<^For the vorkmeo faini i ig above 30a. per veek to insure 



And now to pass on to other sofaiiects. Some three years ago, 
I had to plan out a new gas-works of considerable size; and the 
development of this work stiD occupies a veiy large portion of 
my time. I have therefore had to give serioos attention to the 
particnlar system to be adopted in canying oot the dilfe r en t 
p roc esse s of gas making. It may not be withont interest if I 
devote the remainder of my address to briefly tonchingon some 
of the main features of these worics as desagiwd. 

The site is loog^groond, with considerable differences of level 
on it. It is wdl situated, having a navigable river as its sooth 
boundary, a broad new road running into the centre of the city 
as the north boundary, and being intersected from east to west 
by a double line of railway. The plan of the works has been laid 
down with due regard to economical construction and working, 
and with ample open spaces between the difiierent erections. 
The works are in sections, each one in itself constituting a com- 
pete gas-works. The retort-houses are placed " end-on *' to the 
railway, thoo|^ I should have preferred them side by side. The 
shape of the site, however, prevented this. 

The comparative claims of inclined retorts and horizontal 
retorts charged by power machinery have been long and care- 
fully considered by me. The local conditions may be stated as 
follows : The works are situated in such a position as renders 
compulsory, or nearly so, the use of fireshly-wrought best North 
Durham gas coal. With the exception of what is supplied firom 
one or at most two pits, all the coal becomes more or less plastic 
when heat is applied, and swells so much that the coke becomes 
firmly bound in one piece in the retorts. A part of the coal is 
delivered as dust, or something nearly approaching it ; and, in 
consequence, during bad weather it often reaches the works in 
a very wet state. 

I have had opportunities of carefully inspecting many of the 
installations of inclined retorts throughout the country. Many 
work well. The charges are run in evenly ; no " creeping " takes 
place ; and the coke practically runs out itself when the stop- 
plates are removed. But in such installations it is to be 
noticed, when the doors are opened, that there is evidence on 
the surface of the coke that the coal had not swollen much, or 
become plastic, during carbonization. Other installations do 
not work well. The charges are run in evenly ; but very con- 
siderable " creeping," or, to be more correct, " flowing " takes 
place. The top parts of the retorts have, in consequence, no 
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charge in them, and are being uselessly burnt away ; while the 
charges towards the bottom, becoming larger, are often not 
properly burnt off, and the coke refuses to run when invited to 
do so. When this happens, there follows work of a very severe 
nature for the men ; and if the benches be only manned for per- 
fect working, considerable delay may take place in the re-charging 
of the retorts. Where considerable "creeping'^ — to use the 
older word — has taken place, it is generally easy to see, from the 
appearance of the top of the coke, that the mass has been plastic 
at some time during carbonization. 

Attractive, therefore, as the system is, it is one where local 
conditions must be very carefully taken into account. Though 
well aware that my views may have to be modified, I am at 
present of opinion that, while inclined retorts are the best for 
dealing with hard coal, their working becomes more unsatisfac- 
tory the nearer the character of the coal handled approaches 
that of the gas coal raised in the North Durham district. As a 
consequence, I feel that I should not now be justified in prefer- 
ring the inclined system to machine- charged horizontal retorts. 
But I do not wish to be misunderstood. My advice is to test 
the coals on which you are dependent ; and if sufficient suitable 
material can be got to prevent at any future time a *' ring '* of 
colliery owners being formed against you, and especially if you 
are not able to keep on sufficient retorts to fully utilize power 
machinery, then fit up inclined retorts. The system has many 
advantages and some disadvantages ; but, with good engineering, 
I believe several of the latter may be minimized, if not actually 
done away with. 

The retort-houses will, as I have said, be ** end-on " to the 
railway ; and the principal coke-yard will be " end-on " to these 
as well. The coke may therefore have to be moved some 800 
yards — a distance « which renders the use of direct lines of con- 
veyors from the retorts to the yard quite unsuitable, even if it 
were wise to use conveyors for coke at all, which I very much 
doubt. My original intention, some two years ago, and one 
which I see no reason to depart from now, was to lay small-gauge 
rails right through the retort-house vaults on to elevated open 
centre roadways in the coke -yard, and run service trucks with 
dropping bottoms over these, either by small locomotives or by 
wire ropes and stationary engines. The coke would be drawn 
from the retorts on to iron grids below the upper floor, cooled, 
and then shot direct into the trucks. Kicking-blocks would be 
fixed on the railway, so that the coke would be automatically 
tipped from the service trucks either into railway trucks beneath 
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or on to any part of the coke-yard as might be required. Sank 
docks in the coke-yard will be provided, for ease in filling the 
railway trucks from stock. 

It is proposed to run the railway tracks at the proper level 
into the coal-stores, so that the coal may be dropped direct into 
position. As the hoppers into which the coal wUl be emptied in 
the nsaal coarse will be sitaated at the sides of the stores, as 
the stored coal will not perhaps be moved once in a year, and 
as with any system of conveyors hand feeding to some extent 
woald be reqaired, I do not consider it necessary or expedient 
to provide any conveying machinery for handling the stored coal. 
In a general way, the tracks will tip their contents direct into 
the hoppers of the coal-breakers, in connection with which there 
will also be emergency hoppers standing fall of coal. To pro- 
vide for any small deficiency in the day's delivery, I contemplate 
having another form of storage in high capacity steel waggons, 
each holding from 35 to 45 tons. These can be moved and 
filled and emptied by the service locomotives and their men 
without the coal being handled by laboarers at all. They may 
thus be called portable coal-stores. 

I believe that the best results in condensation will be got by 
leading the foul mains round the inside of the retort-houses, and 
then allowing as long lengths as possible to be buried in the 
ground before reaching the condensers proper, which will 
probably be made in two sections for each complete block — one 
water, the other atmospheric — and these again subdivided, so 
that any desired gas temperature can be readily obtained. 

For the washing and scrubbing of the gas, probably the best 
arrangement is to have tower scrabbers followed by power- 
driven scrubbers ; tar-extractors being interposed between these 
and the exhausters. The tar-extractors, if the condensing 
arrangements be efficient, may not have much to do ; but the 
damaging effect of tar on the scrubbing surfaces proper is so 
great as to render the use of extractors advisable. The tower 
scrubbers will be filled with wood sieves made up of thin boards 
7 to 9 inches deep and about f-inch thick, kept apart by strips 
of similar thickness ; the layers of sieves in the scrubbers being 
'* corkscrewed ** up so that six or eight tiers are required to com- 
plete a circle. By the use of such boards, a much greater area 
of scrubbing surface is presented to the gas than by the older 
methods of filling ; and there is little or no chance of the gas 
forming a " run *' through the material. 

The purifiers will be carried on iron stagings, so that railway 
trucks can be run below them and the spent lime shot direct 



NORTH OF ENGLAND ASSOCIATION. 303 

from special doors in the bottom of the purifiers. The roofs 
of the houses will be supported by iron columns only, so that 
the purifiers may be amply ventilated. For the comfort of the 
workmen, and in order to prevent chilling wind playing upon 
the covers, a series of. doors running on outer and inner rails 
will be fitted in each house between the floor and the roof, to 
form wind-shields. The lime-floors will be to one side of the 
purifier-houses, with floors at the level of the top of the purifiers, 
and will have elevated railways running along one side of them, 
to allow the lime shell to be deposited from the trucks direct on 
to the floors. 

Taking into account the ultimate length of life in gasholders, 
the questionable great saving in designing them with lifts above 
the framing, the storm-swept position they have in this sp'ecial 
case to occupy, and the limited knowledge of the ground as 
derived from borings, I have not felt justified in arranging for 
any lift (of the first gasholder at least) to project at any time 
above its framing. At a future meeting, I may have an oppor- 
tunity of giving you my views more fully on this subject. 

Gentlemen, I thank you for your patient attention, and, in con- 
clusion, would point out once more that the deductions I have 
made, and which I have stated in the latter part of my address, 
are largely based on local conditions and requirements, and are 
certainly not applicable over too extended an area. But, at 
the same time, addressing as I do the North of England Gas 
Managers* Association, I trust that some part at least of this my 
maiden address may have been interesting, if not useful. 

Mr. S. Stewart (Greenock) said he had very great pleasure 
in proposing a hearty vote of thanks to the President for his 
interesting address. It was full of matter which was well worthy 
of their consideration. When he bore in mind what a busy man 
their President was, it was astonishing to him that he had had 
time to produce so excellent an address. He (Mr. Stewart) had 
the greater pleasure in submitting this motion from the circum- 
stance that he knew the President's father, the Treasurer of the 
Edinburgh aod Leith Gas Commission ; and he was glad to see 
the son of that gentleman making so great a mark in the gas 
profession. 

Mr. A. B. Walker (Walker) cordially seconded the motion. 
He said he thought that the President's address was specially 
interesting to the members, particularly to those who had met 
Mr. Gibb in a professional capacity, and who knew the sort of 
man he was. 
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The President thanked Ui. Stewart and Mr. Walker very 
macb ioi the kind remarks they had made with regard to his 
address, wliich be confessed he had prepared nnder some 
difficolties. He waited and waited for some inspiration ; bnt, 
the inspiration Dot coming, be bad to tackle the matter as best 
he conld. If there was in his address any point of interest Xa 
tliem, he was perfectly satisfied. 

Ur. E. H. MiLLASD (Dorbam) read a paper entitled — 

ALL SORTS AND CONDITIONS OF GOVERNORS. 

I am afraid the title of Ibis paper, so closely resembllog that of 
a popnlai novel, and my manner of treating part of it, may 
saronr somewhat of frivolity. Bat, followii^ a holiday season, 
and this being partly a holiday occasion, 1 hope that any whose 
feelings may be thereby oatraged will let me down as gently as 
posrible; for I fear I have nothing very nof«2 to offer them beyond 
the title. 

I will start with the governor aaaally first met with in gas 
manofactnre — viz., the ezhaaster bye-pass governor. Many 
people are now nnng gas-engines for exhausting ; and I vrill 
jnst point ont a osefnl adjonct I first nsed nnder similar circum- 
stances. The speed of the gas-engine being capable of adjasl- 
ment within very narrow limits, the eitreme variations in the 
boorly makes of gas in summer and winter are met by ezcbange 
of speed pulleys ; and it Is imperative that a portion of the gas 
should at alt times be bye-passed. Of course, the amount the 
bye-pass throttle-valve ahonld be open varies very conader- 
ably; and that useful north country household Implement the 
" wreckin " first gave me my idea for this adjustment. 

1 have one brass tube sliding within another, and capable of 
adjustment by means of a pin slipping through holes in each. 
If one has the boles every \ inch, and the other every ^ inch, it 
allows of a very fine adjustment. I am afraid comparatively 
few beyond the makers fully realize the extra work thrown upon 
exbanslers by (bis bye-passing. With a vacuum on one side and 
a back-presstire on the other, making together possibly some 15 
to 18 inches pressure, a i-inch pipe will pass over 5000 cubic 
feet per hoar— a figure which represents half the summer hourly 
production of the majority here. Hence the importance of 
having the amount of opening of the throttle-valve readily under 
control, more especially with the 2-inch or 3-lncb valves usually 
supplied. 

With steam-engines, there are now soroany excellent governors 
acting on the steam throttle- valve, that it would be invidious to 
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mention one by name. To prevent a too hasty action in sach 
governors, and also in station governors, the gas inlet-pipe to 
he bell is throttled; and I have come across several old 
governors which have been made to act properly by this means. 
In one case, the inlet-pipe requiring renewal, the fitter carefully 
removed the obstruction, as he thought. A ready means of adjust- 
ment is afforded by screwing the top of the stand-pipe to take 
an ordinary wrought-iron cap, in the sides of which three or four 
small holes have been drilled, and which can be partly closed by 
screwing the cap down on the stand-pipe. 

We now come to station governors, the benefits of which 
we are all of us apt to forget till one has to do without them. 
Much as I should have liked to trace the evolution of the 
station governor from its earlier forms to its present state of per- 
fection, the time is aU too short. However, I will draw your atten- 
tion to a very early type of governor, as illustrated in ** Peckston,** 
about 1840, especially pointing out the water loading, a subject 
in which I have long been interested, but which has only come 
into anything like general use during the last decade. Clegg 
also gives an illustration of Reeling's method of regulating pres- 
sure by water loading, in which a reservoir of water is lifted and 
lowered by a small winch arrangement fixed to an adjoining 
wall. The rate of loading is regulated by a valve between the 
two reservoirs. 

All the earlier types of governors were open to the objection that 
they exposed the bell to the full area of the main, and also that 
the area of the cone at the base was subjected to the inlet pressure 
when, with small consumption and a change from a light holder 
to a heavy one, the valve was jumped, and shut the gas off. The 
general introduction of telescopic holders aggravated the latter 
risk ; and a disastrous explosion in a London gas-works in 1865 
showed the danger of the former. 

Inventions to obviate these defects were as thick as black- 
berries. An entire casing-in of the governor-bell was an idea to 
correct this danger of explosion ; arranging for the inlet gas to 
operate above the cone, and so rather cause it to open, was a 
cure for the latter. But unless the area of the bell was sixteen 
or twenty times that of the valve, the governor was not reliable ; 
and this resulted in governors for large-size mains resembling 
miniature gasholders, and necessitated the use of excessive 
weights to give the alterations in pressure needed, besides 
emphasizing the variation in the flotation required according to 
whether much or little of the bell was under water. 

There is little doubt that this delayed the adoption of water 

X 
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loading, especially with non-compensating governors, as the 
quantity of water required cost by no means a small sum, 
and the time necessary to run the water on and off was too great. 
Others in the field with improvements on governors in the early 
seventies were Messrs. Hunt, Warner, and Key, with their 
equilibrium governors. Mr. Methven, in 1872 (British Associa- 
tion meeting), described a method of water loading. Mr. 
Laidlaw, at the following meeting, described an exhauster bye- 
pass and governor in which was introduced for the first time an 
internal compensating chamber with the same area as the valve. 
This, however, was not patented. 

The Braddock station governor, with the compensating cham- 
ber inside the bell, was introduced about 1876; and Messrs. 
Laidlaw afterwards made a similar station governor. With this 
type, the area of the compensating chamber is constant ; but the 
area of the parabolic valve exposed to the inlet pressure varies 
according to its position with respect to the seating, so there is 
not perfect equilibrium in all positions. About the year 1882, 
Messrs. W. & B. Cowan introduced their governor with the 
compensating chamber on the top of the bell, which many of us 
have cause to be thankful for, as it enabled us to make old- 
pattern governors efficient at a small cost. They also used the 
parallel valve about the same time. Other makers more re- 
cently in the field are Messrs. Parkinson with their double 
parabolic valves, and Messrs. Willey with their open-end cylin- 
drical valve — ^the object of all these being to neutralize the 
action of the inlet pressure on the valve. 

Introducing to the notice of the members a series of pressure 
diagrams, the author said : It will be as well, at this point, to 
note the alterations in the pressures now maintained compared 
with twenty years ago. Diagram No. 8 is taken from " King's 
Treatise on Coal Gas " of that time, and was presumably a 
typical one at the period, as it is evidently well up to date — 
showing, as it does, water loading. The day pressure was 
brought down to a figure we should now consider totally inade- 
quate. In none of the diagrams supplied by many kind friends 
is the day pressure below ii-ioths^the more general being 
about 15-ioths. 

For many years I had been experimenting with a view to 
making a governor self-loading, and had a certain measure of 
success ; but I was always baulked by the cupping and uncupping 
of the holders. Many others had been working in the direction 
of an automatic governor ; and Messrs. Cowan introduced their 
highly ingenious clockwork arrangement. Messrs. Parkinson 
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also manufactured Price's patent pressure-changer ; but neither 
of these satisfied my requirements. The first-named was costly, 
and only worked to pre-deter mined times and pressures, which 
might or might not be in accord with the consumption require- 
ments — not to mention the fact of its being dependant upon 
complicated mechanism and clockwork. The need of such an 
instrument, however, was so felt that these objections did not 
prevent its being adopted in many of the larger works. Price's 
changer failed for the same reasons, besides requiring very con- 
siderable attention, which has led to its manufacture being 
discontinued. However, in Messrs. J. & J. Braddock*s self- 
loading governor something was found to meet the case ; aad 
in our new governor-house, carried out in consultation with my 
old guide and friend Mr. Ford, it was adopted. 

A paper having so recently been given by Mr. Whatmough, of 
Heywood, at the Manchester District Institution meeting,* it will 
be unnecessary to enter into any description of the governor. 
Ours was at first fitted with parabolic valves, which worked very 
well with heavy consumptions, but did not reach my expectations 
with the lighter summer draughts ; and I have therefore had 
parallel valves substituted, which are a decided improvement,, 
as they are arranged to require considerable movement of the 
bell with slight increase of the demand. 

I may just mention that the clearance alone is nearly sufficient 
to supply our minimum consumption ; the valve movement 
giving ^if inch opening of the leading slot. The amount of opening 
of the valve is marked for our varying consumptions, from which 
you will see that an increase of only 4000 cubic feet per hour 
causes a movement of the bell of from t to i inch, according to 
the pressure given by the different holders. 

The principle that heavier consumptions require greater 
pressures is generally accepted ; and we endeavour to meet 
oor individual cases by what at best I must term a *' rule-of- 
thumb" method. The increase of pressure is usually from 
half-an-hour to an hour in advance of the consumption, while 
the taking off of pressure is very rarely in accord with the fall 
in consumption. Diagrams Nos. 11 to 19 have been supplied by 
confrhes from our own and other Associations. 

The proposition I submit is that the pressure diagram should 
follow the consumption diagram with minimum and mazimam 
pressures, determined with due regard to the satisfactory supply 
of the district ; and where can you find any better indicator of 

* See ante, p. 229. 
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this than the movement o£ the governor-bell itself? In fact, 
one of my many attempts was for an electric contact from the 
governor-bell to ring a gong to warn the attendant that the 
water-loading tap should be opened when the bell began to 
respond to the increased demand. But if the holder uncapped, 
the arrangement of the heights of contacts had to be altered. 
I have indicated the movements of the bell of the governor by 
attaching a cord to the pen of oar pressure-register ; the water 
having been previously emptied, when the float acts as a weight 
to keep the cord taat. By maintaining a constant inlet pressure 
to the governor, the movement of the bell indicates changes in 
rate of consumption. 

I was not surprised to find, from the discussion upon Mr. 
Whatmough's paper, that some engineers who had accepted 
the principle enunciated (as evidenced by their introducing a 
self-loading apparatus) had not found it act up to their expecta- 
tions ; and judging from the light of my own experience, I should 
imagine they had not tried to find out whether their actual con- 
sumptions called for the pressures their preconceived notions 
demanded. For instance, if a governor is set to start loading 
with any increase of gas consumption from a minimum of 5000 
cubic feet per hour, and reach its maximum pressure with a 
consumption of 20,000 cubic feet per hour, it is impossible for 
the governor to start to unload until the consumption has again 
fallen below that figure (20,000 cubic feet per hour), or to return 
to the original pressure until the consumption has fallen to 
5000 cubic feet per hour ; and I could not rest satisfied until 
this point was cleared up. 

I can assure you it is a most difficult matter to accurately gauge 
the consumption by observation of the rise and fall of the holders 
—even when correcting for temperature — and get your consump- 
tion diagram to entirely agree with the indicated bell movement, 
which must be absolutely accurate. I find that our lightest 
holder gives the best results at minimum consumptions, as of 
necessity the travel of the governor-bell is greater than with a 
heavier holder. Should it be desired to alter the limits within 
which the governor works, it can be easily done by altering the 
level of the loading- vessel by means of a screw, and the capacity 
of the loading-tank on the governor-bell by lifting or lowering 
the air- vent pipe. Thus a quarterly adjustment caiu be made to 
meet the varying requirements of the seasons. 

An advantage, calculated to lead to increased consumption, 
that this method of loading possesses over the ordinary way, is 
that the first consumers lighting up under the old method, with 
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the pressure in advance of the reqoirements, check their taps to 
prevent flaring lights, and as others light np, and reduce the 
local pressure, do not re-adjust their taps; whereas the reverse 
takes place with a self-loading governor. Further, who of us 
has not met with the consumer who has small pipes or defective 
fittings, whom we have the utmost diiiiculty in convincing that 
such is the case, as he contends, with some show of reason : ** I 
have a good supply early on in the evening, and can get plenty 
when I am ready for bed; therefore your pipes must be in 
fault." 

You will notice the safety bye-pass governor, previously referred 
to, to prevent the accidental extinguishing of all the lights by 
neglect or otherwise. The inlet of this governor is connected to 
the outlet-main from the station meter and its outlet to the 
collecting main which feeds the main governor ; and it is so 
loaded as to come into action should the pressure in the collect- 
ing main fall below the pressure of our lightest holder, which 
would be the case if the attendant accidentally closed all the 
valves, or if the stand -wells became blocked by water or naphtha- 
lene, when you at once have the make, and also the stock of gas in 
the holder into which you may be working at the time, available 
for supplying the town. 

I see that a failure of supply was recently reported where 
some such arrangement was in use ; but it appears to me that in 
only two ways would this be possible — viz.r either the valves 
were stuck on their seats (proving neglect to try the governor 
daily), or at the time of the accident the make was going into the 
same holder as was supplying the town, and which was allowed 
to become grounded. 

The cost of this arrangement is so small — there being no 
necessity for a full-sized governor — that I cannot understand 
any engineer who has the means and convenience for adopting 
it undertaking the risk of his district being placed in the dark 
by not doing so. I am inclined to think I have made a mistake 
in adopting a double-valved governor for this purpose, as the 
valves being usually on their seats there is about 40 per cent, 
more circumference subject to any sticking action than would be 
the case with a single valve giving the same area. But, at the 
same time, the governor is exceptionally quick in action ; and I 
have purposely closed all the valves — so bringing it into action — 
to show you how little the pressure diagram is affected. 

This safety governor is also available for governing the town 
supply in case of any temporary stoppage of the large governor 
for inspection. In too many cases when governors have beea 
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ordered, no forethought appears to have been given to the posi- 
tion of the floor-line relative to the connections, with the result 
that the appearance of many governors has been completely 
spoilt by their being half buried below the floor-line. This 
might have been avoided by very slight alterations from the 
maicers' standard dimensions. 

May I trespass still further on your patience, to touch upon a 
particular application of a district governor ? The district in 
question is about three-quarters of a mile from the works, and is 
a long, straggling district, extending over 2 miles, at an average 
elevation of 200 feet above the worlcs, with a drop at the farthest 
end of 50 feet. The main is too small to supply the maximum 
demand ; and consequently we get excessive pressure in the 
day, and a low one at night. The consumption hardly war- 
ranted a larger main being laid, provided with a differential 
governor. However, I was determined to reduce this excessive 
day pressure, and accordingly fixed a district governor provided 
with a bye-pass ; the latter being opened by the lamplighter on 
that district when commencing his rounds, and being closed 
again on his midnight round. This arrangement worked well for 
a time, until some incandescent burners with bye-pass lights 
were fixed. These were jerked out a few times; and conse- 
quently the practice had to be discontinued. If anyone has a 
solution of the difliculty, I shall be glad to hear of it. 

I have been accustomed to use the pressure -sheets three 
times, by having different coloured inks, which is not only a 
small economy, but means fewer papers to be stored up lumber- 
ing the office. With pressure-registers to be obtained at such 
reasonable prices, I cannot understand any works, however 
small, being without one or more. I am sure they will repay 
their cost many times over, as by their means the manager can 
tell at all times if the men are doing their duty— in attending 
to the regulation of the pressure and to the running of the ex- 
hauster. 

At the close of the paper, 

The President said they had not much time left ; but if any- 
one had anything to say upon the subject of the paper, he would 
be glad to hear him. 

Mr. Ford suggested, as their time was so limited, that they 
might more satisfactorily discuss the subject after they had 
studied the paper closely, through the medium of their printed 
proceedings. It could be taken up at an early stage of their 
next meeting. 
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The President said it seemed to him that Mr. Ford sug- 
gested the wiser course. They must either have that day a short 
and unsatisfactory discussion, or they must leave it over to a 
future meeting, when they would have more time to properly 
deal with it. It was really a paper which required digestion at 
leisure ; and he was sure that the postponement of the discussion 
would result in a very much better one taking place. If this 
was the feeling of the members, he thought they might adjourn 
the discussion to their next meeting. 

This was agreed to. 

Mr. D. Terrace (Middlesbrough) said he quite concurred in 
what had been done ; but he thought it would very greatly add 
to the interest of the paper if Mr. Millard, between this time 
and the spring meeting, would look into the matter of the winter 
consumption, and tell them something about it. What he had 
given them all referred to summer or autumn consumption ; but 
the winter consumption would be more important. 

Mr. Millard said he should be very glad to do that if the 
members who had supported him by giving) him the diagrams 
he had put before them would further assist. He certainly 
thought it would tend to the improvement of the discussion if 
between now and the next meeting members would indicate the 
movement of their governor-bells and the station inlet pressure. 
This might help to supply them with information upon some 
things they were not aware of at present. 

Votes of Thanks. 

Mr. M. Dunn (Goole) proposed a vote of thanks to Mr. Millard, 
whose paper had, he said, undoubtedly been a very fine 
one ; and, as Mr. Ford had wisely suggested, it needed going 
over very much before discussion was opened upon it, if they 
were to do justice to it. He believed Mr. Millard was anxious 
that the paper should be thoroughly discussed. 

Mr. Terrace seconded the proposition ; and it was agreed to. 

Mr. S. Stewart proposed a vote of thanks to the President 
for the manner in which he had conducted the business of the 
meeting ; and it was cordially passed. 



The members and a number of friends were entertained by 
the Newcastle and Gateshead Gas Company to dinner in the 
County Hotel ; and this brought the proceedings to a close. 
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AUTUMN HEXTINa. OOT. 26- 

This Meeting was held at the Grand Hotel, Birmingham— the 
President (Mr. J. S. Reeves, of Bilston) in the chair. There 
was a good attendance of members. 

Confirmation of Minutes. 

The Hon. Secretary (Mr. C. Meiklejohn, of Ragby) opened 
the proceedings by reading the minutes of the previous meetings ; 
and they were confirmed. 

New Member. 

There was only one member for election— Mr. William Lang- 
ford, the Engineer and Manager of the Longton Corporation 
Gas-Works. 

Appointment of Officers. 

The President said the next business was the election of 
office-bearers for the ensuing year. As the members were aware, 
Mr. J. Ferguson Bell, of Stafford, was the Vice-President ; and 
in electing him to this position, they anticipated his elevation to 
the higher office. He had therefore great pleasure in proposing 
that Mr. Bell be elected to that position. 

Mr. W. Belton (Shrewsbury) seconded the motion, which was 
carried by acclamation. 

Mr. Bell thanked the members for the honour they had done 
him by appointing him to the distinguished 6ffice of President^ 
and assured them that during the coming year, he would try 
to discharge the duties to their satisfaction. 

The President next submitted the name of Mr. Thomas 
Glover, of West Bromwich, as Vice-President. 

Mr. R. O. Paterson (Cheltenham) seconded the propoisition, 
which was heartily agreed to. 

On the motion of Mr. B. W. Smith (Smethwick), seconded by 
Mr. R. King (L. & N.W.R., Wolverton), Mr. Peter Simpson was 
re-appointed Treasurer of the Association. 
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Mr, Simpson briefly acknowledged the confideQce of the mem- 
bers, and proposed the re-election of Mr. C. Meiklejohn as Hon. 
Secretary. 

Mr. W. North (Stourbridge) seconded the motion, and it was 
cordially agreed to. 

Mr. Meiklejohn having returned thanks, 

On the proposition of Mr. C. Dakin (Cradley Heath), seconded 
by Mr. George Helps (Nuneaton), Mr. Percy F. Winstanley 
(Wolverhampton) and Mr. Thomas Berridge (Leamington) were 
elected to the Committee, in the place of the members retiring 
by rotation ; and Mr. R. King was appointed a member, in the 
place of Mr. W. Belton, who had resigned office. 

Mr. P. H. Fletcher (Evesham) and Mr. C. Dakin (Cradley 
Heath) were elected Auditors. 



Mr, G. Helps then read the following paper, entitled — 

NOTES ON THE HEATING OF GAS-RETORTS. 

The author wishes it to be understood that his one object in 
submitting these few remarks is to obtain information. He has 
often heard it said that, when one knows nothing, the best thing 
to do is to keep his ears open and his mouth shut. This may 
suit some people ; but surely there is no disgrace in exposing 
one's ideas, even if they are wrong, to the sharp fire of criticism. 
The more severely one is handled, the more " impressions ** are, 
as a rule, left ; and the author hopes that, after the members 
have heard these notes, they will open such a fire of knowledge 
on him that he will be filled with it. He does not worry about 
the present position, because, as Ruskin says, " Our happiness as 
thinking beings must depend on our being content to accept 
only partial knowledge, even in those matters which chiefly con- 
cern us ; '* and in his determination to be happy, he allows this 
sentiment to cover the multitude of imperfections. 

To proceed, the different systems of heating gas-retorts now 
in operation are probably covered by the following :^ 

I. — Ordinary Direct-Fired Setting, — The fuel being burned to 
carbonic acid by the admission of air below the fire-bars, 
with no attempt at regulating the supply of same. 

2. — Generator Settings, — (A) The fuel burned to carbonic oxide 
and then converted to carbonic acid by the admission of 
cold air ; both air supplies being capable of regulation. 
(B) Same as A, but the secondary air heated by con- 
duction from the direct combustion in the setting. (C) 
Same as B, but the primary air also heated. 
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3. — Recuperative Settings.— {A) The foel bomed as in generator 
settings, bat the secondary air heated by the waste 
gases. (B) Same as A, bat with primary and secondary 
air heated by waste gases. 

Ordinary firing is andoabtedly a thing of the past, and need 
notbediscassed. 

Generator settings wtthoat the heating of the secondary air 
can have bat very few reasons for existence. 

Generator settings, both with the secondary air heated and 
also with the primary and secondary air heated by direct conduc- 
tion, deserve more attention than they have received, in the 
anther's opinion, and will be referred to hereafter. 

Recuperative settings are in great favour, and hold a position 
which, in the author's opinion, is untenable. He has to admit, 
however, that for some time he has been much fascinated by 
various ideas relating to recuperation ; and, among other con- 
siderations, the following at one time presented themselves as 
particularly worthy of note and adoption: — 

(A) The increase of the area of the walls dividing the waste 

gases from the secondary air, so that the waste heat 
would be utilized to the greatest possible extent. 

(B) Reducing the thickness of the walls to a minimum. 

(C) The heating up of the primary air to 1500° or 2000*, or to 

about the same temperature as the secondary, and 
admitting it above the fire-bars. 

Having had in use for some time several settings embodying 
these notions, the author offers a few remarks thereon. 

For increasing the wall area, bricks were specially designed, 
in section the shape of the letter U or Vi having closed ends, so 
that a portion of each brick projected from its bed, either from 
the waste gas passage into the primary or secondary air passage, 
or vice versa ; thus presenting a large surface to the waste gases. 
The thickness of these bricks was about | inch. The bed of 
the brick was about 4 inches wide. Several of these settings 
have been at work, have given no trouble by short-circuiting, 
and, in addition, about 10^ cwt. of coke has been sold per ton 
of coal carbonized (from about two-thirds North Stafifordshire 
and one-third Yorkshire coal). When it is stated, however, that, 
comparing them with other similar settings, having an ordinary 
solid 4i«inch wall between the waste gases and secondary air, 
no increased quantity of coke was obtained for sale from the 
same class of coal, you may be inclined to smile. 

And now as to heating up the primary air. The author se 
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oat with much entbasiasm to heat the primary air to about 
i50o", to start with. To do this it was, of course, necessary to 
admit the primary air above the fire-bars ; it would not be much 
use heating the air and then admitting it under the fire-bars, 
where there is usually a quantity of dripping water. This was 
arranged satisfactorily, and the setting designed so that the 
primary air could be admitted either above the fire-bars, heated 
to about 1500°, or below, cold. The setting consisted of six 
retorts, 21 in- by 15 in. by 9 ft. 6 in. long, and worked exceed- 
ingly well with 4-hour charges. The average make per mouth- 
piece was 8000 cubic feet for a period of two months. The coke 
sold from this bed for the same time averaged iij cwt. per ton 
of coal carbonized. After working two months, it was found 
that the hot primary air inlets were very badly burned away 
and clinkered up ; so that it was necessary to shut off the hot 
primary air and admit the air cold. Of course, the air-slides 
and dampers required re-adjusting; but after this was done, the 
results obtained, both with respect to fuel and heat, were in 
every way as good as those obtained with the highly heated 
primary air. We could detect no difference whatever in the 
fuel account. 

In making a reliable comparison as to the actual fuel used in 
different generators for retort heating, the following are taken 
to be some of the essentials : — 

(A) The retort-settings should be exactly similar in each case. 

(B) The temperature of the gases entering the regenerator 

should be known, with analysis of same. 

(C) The temperature of the gases leaving the regenerator 

should be known, with analysis of same ; or, in the case 
of generators, the temperature of the gases entering the 
main flue. 

(D) The test for fuel used should be as extended as possible. 
(£) The coal used should be from the same pit in each case. 
(F) The make per ton should be noted. 

The author regrets that, although he had all these things in 
mind, they were not acted upon ; for when the tests were in 
hand, his connection with the Hinckley Gas- Works ceased. And 
thns it was that the furnace gases were not tested, nor the tem- 
peratures of the gases taken at the inlet and outlet of the re- 
generators during the different tests, &c. His object, however, 
in writing these notes is not to go into the question of the value 
of any particular system of recuperation, or to give any fancy 
figures, in pounds of coke used per ioo lbs. of coal carbonized) 
hot simply to state the main propositions which he considers 
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may, by the resnlCsof these tests, taken in conjonction with other 
considerations (the experiences of the members, dec.), possibly 
be proved. The propositions ar e 

X. — ^That there is no real advantage to be gained in fdel con- 
sumption by heating the primary air with so-called 
waste gases. 

2. — ^That there is no real advantage to be gained in fdel con- 
sumption by heating the secondary air with so-called 
waste gases. 

3. — ^That all the advantages claimed for recuperation can be 
obtained by generator settings. 

4. — ^That the best method of heating gas-retorts, horizontal or 
inclined, to-day is by having one producer for several 
beds, as introduced and adopted by Mr. Carpenter, at 
Vauzhall. 

It will undoubtedly be admitted that all the gases entering the 
recuperator are not necessarily waste. The question then is. 
What can truly be designated waste gases in this connection ? 
Surely, only such as are found at the entrance of the recuperator 
in an ordinary recuperative setting, with the producer, the set- 
ting, and the recuperator properly proportioned, so that no 
extra damper is required for the admission of sufficient secondary 
air into the setting, but just enough to cause the heated gases 
to travel at a sufficient rate through the setting to carbonize the 
desired quantity of coal in the retorts, whether for four, five, or 
six hour charges ; the carbonizing heat being maintained at (say) 
2000* throughout the setting, including the bottom retorts. 

The author is not aware that many engineers take steps to 
measure the quantity and temperature of the gases at this point 
under these conditions. The only rule-of-thumb test is to watch 
the colour of one's main flue, or the last passage of the re- 
cuperator, without tills being checked, speaking generally, by 
any test to discover whether too much secondary air is admitted 
into the setting, or whether cold air is being drawn into the 
waste-gas flaes by faulty brickwork in the front wall or elsewhisre. 
There are some tests made by Dr. Schilling, given in " King's 
Treatise," Vol. III., which show a considerable utilization of 
heat units by the recuperator; but if the author follows Dr. 
Schilling rightly, this utility is based on what he found in the 
recuperator. The question therefore is. Were the heat units 
passing into the recuperator more than was necessary to keep 
his lx>ttom retorts at 2000^ ? 

The following figures, relating to the approximate percentage 



MIDLAND ASSOCIATION. 3I7 

of total heat generated required for the heating of the secondary 
air, are chiefly taken from " King's Treatise," Vol. III. 

The heating power of C burning to CO is 4,453 units per lb. 
II »» C w CO9 ,, 14)544 >» 

I* II CO ,t COj ,, 4*3^5 >» 

The specific heat of COa „ 0*2169 

>i II N „ 0-2440 

,} „ CO ,, 0*2450 

„ „ . . furnace gases „ 0*2360 

Specific heat of water taken as unity. 

It is known that for the conversion of i lb. of C to CO 
5*8 lbs. of air are necessary, which, combined with the C, 
form 6*8 lbs. of producer gases, containing 2*33 lbs. of CO, and 
that the secondary air required to contain sufficient O to com- 
bine with this 2*33 lbs. of CO to form COj is 5*8 lbs. also. The 
temperature of the producer gases generated by the primary 

combustion is ^ ^ ^^^ = 2672® ; and by the admission of 

6-8 X '245 ' 

the theoretical further quantity of secondary air (cold), the tem- 
perature is lowered to — -H53 — . _. 1404°. But by the second 
*^ 12-6 X 236 ^''^ ^ 

combustion we obtain an intensity of "^^^ A_133^ _ a ^86®. and 

i2*6i X '236 ^^ ' 

to this we have to add the temperature of the gases before the 
second combustion is assumed to take place — 1494*" + 3386° = 
4880°. We therefore find that i lb. of C burned to COa heats 
the 12*61 lbs. of furnace gases, which are necessary for its com- 
bustion, to 4880®. 

A heat unit is the quantity of heat that will raise i lb. of pure 
water 1° Fahr., or the quantity of heat required to raise 4*2 lbs. 
of air (52i cubic feet) i^ Fahr. If it is assumed that 12*61 lbs* of 
furnace gases heated to 4880^ are equivalent to the heating of 

12*61 

--— lbs. of water = 3*002 lbs. of water heated to 4880*, we 

4 2 

obtain 141737 lbs. of water heated i^, or a heat value for carbon 
of 14,777 units per pound, which is not quite correct ; but the 
difference is not material. 

In theory, the heat of the gases when converted to CO is 
2672^ ; and therefore we may consider that the secondary air 
must be heated to this temperature. It is known that i lb. of 
C requires as secondary air 5*8 lbs. of air ; and to raise this 
quantity of air to 2672^, the heat units required would be 3689. 

To raise 4*2 lbs. of air \^ i unit is necessary. 

51? 
4*2 
2762.x 5*8 



II 5*^ !• *> *> A**» " •* 



5*8 „ „ 2762 



o 



It 30,, M */\/* , ,( . .,, 



4*2 
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These are the heat units, then, that are required, in theory, to 
heat the 5*8 lbs. of air up to 2672°, or to heat the necessary 
quantity of secondary air for the proper gaseous combustion of 
I lb. of carbon. Now, if it be assumed that the secondary air 
was heated by waste gases to 2672** before its admission into the 
setting, we must reckon that the temperature was not reduced 
by its admission, but remained at 2672**. This will give a tern- 

perature of j^-^i x -236= 3386 + 2672° = 6058" for the secon- 

12*61 
dary combustion, which is equivalent to the heating of — zr = 

4'2 

3*002 lbs. of water raised to 6058°, or a development of 6058 x 

3-002 = 18,188 heat units. Now, assuming that 18,188 heat 

units are generated when the secondary air is heated to 2672°, 

and that it takes 3689 units of heat to bring the secondary air to 

this temperature, the theoretical saving in fuel for recuperation 

3689 
should be jg^gg = 20*28 per cent. 

It was this idea of saving another 20 per cent, of fuel which 
caused the author to consider the advisability of highly heating 
the primary air. He had heard so much said as to the enormous 
quantity of waste heat there was at the disposal of the gas engi- 
neer in recuperators, and that for the heating of the secondary 
air it was not nearly all required, &c., that he accepted thi& 
doctrine, and argued that, assuming the secondary air to be all 
heated by waste heat and 20 per cent, of the fuel saved, there 
would be an equivalent advantage in the heating up of the 
primary air. The theoretical quantity of air that is needed for 
the primary combustion being equal to that required for the 
secondary combustion, it follows that the heating of the primary 
air to (say) 2000° should have the same effect on the fuel ac- 
count, &c., as heating the secondary air to 2000®. 

In each case, is not the same amount of heat units conveyed 
into the setting ? This is a point on which the author would 
much like the opinion of the members. The practical way to 
decide the matter would be to test the temperature of the pro- 
ducer gases when hot primary air is used, and compare it with 
the temperature when cold primary air is used. The author has 
tested the fuel consumption of a recuperator with the division- 
wail i inch thick and of large area, against the fuel used in a 
similar setting, but having the division-wall of small area and 
4^ inches thick, and has been unable to discover any advantage 
in the fuel account— and he was anxious to find it. He has also 
tested the effect of heating up the primary air by presumably 
waste heat to about 1500®, and been unable to discover any 
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advantage in the fuel accoant. He therefore submits that if a 
test be made of the actual waste heat from a properly propor- 
tioned producer setting and recuperator, both for quantity and 
temperature, entering the waste-gas flue, so that the heat units 
could be calculated, and another test made for quantity and 
temperature ofthe gases entering the recuperator — the conditions 
being practically perfect, and no fuel used beyond that required 
for maintaining the temperature of the bottom retorts at 2000° — 
it will be found that the quantity of waste heat being utilized in 
heating the secondary air would not nearly warrant the attention 
it has received for a number of years ; and that, practically, its 
recovery has no beneficial effect on the fuel consumption as com- 
pared with the results to be obtained by heating the secondary 
air by direct conduction. 

Of course, there never has been any question as to the advis> 
ability of heating the secondary air. It is clear that in a highly 
heated state it is in a much better condition for mixing with the 
producer gases, &c. The only doubtful p(Mnt has been whether 
the secondary air is best heated by waste gases or by direct 
conduction. It appears to the author that opinions adverse to 
generators are held because, more often than not, generators 
in which the secondary air is heated to a very nominal tempera- 
ture are compared with recuperators with the secondary air 
heated to about 2000'. Another reason for the favour in which 
recuperators are held is that a recuperator is good looking, and 
80 appeals to young men, particularly when they see a good^ 
bright heat under the bottom retort of a setting, or at the inlet 
of the recuperator, and compare it with the heat entering the 
waste-gas flue, without considering any excess of cold air that 
may be present — in fact, being quite in the dark with regard to 
the composition of the waste gases. The very fact of naming 
the gases as they enter the recuperator " waste " has perhaps 
something to do with it. 

Some gas-works having settings of five small retorts on th& 
generator principle, ¥fith the secondary air only heated by direct: 
conduction to a few hundred degrees, and using a mixture of 
North Staffordshire and Yorkshire coal, sell 10 cwt. of coke 
per ton of coal carbonized ! Again, to take the case of a. 
works using a coal giving 13 cwt. of coke, of which zo^ cwt. 
are sold per ton of coal carbonized in the recuperative setting.. 
Here 2) cwt. of coke are required for the carbonization of 
I ton of coal ; and if the theory is correct, that with a proper 
recuperative setting there are sufficient waste gases at the inlet 
of the recuperator to heat the secondary air, we should reqaire 
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for the diftillatian o£i ton erf coal in a gencnUoc wtthig aj +(20 
per cent of 2^ = 3 cwt. of coke, and there would only then be 
aloaeof icwt«o£ coke foreverjrtonolooalcaxbonixed. How, 
then, can the daim made by some people, that lecaperatkn 
saves I or 2 cwt. of coke per ton of coal carbonued, be sos- 
tained? All these considerations point decidedly to the provhig 
of all the propositions sobmitted. 

The aothor has permission, by the conrtesy of Mr. Carpenter, 
to refisr in these notes to a pi4>er on the subject read by him before 
the Soothem District Assodatioo as long ago as 1886, in which 
he pointed oat that, with a recuperator of an excellent design 
— certainly one which no recuperator with which the author is 
acquainted at the present day can surpass — there was no ad- 
vantage in recuperation* Mr. Carpenter, referring to recupera- 
tion, said that, " in spite of the most elaborate air4ieating, the 
foel economy was then only firactionaUy higher than with the 
ampler method. To push forther the information thus obtained, 
the regenerator in one setting was bye-passed entirely, when the 
fioel used was found to be increased by less than i lb. per 100 lbs. 
of coal carbonized." Mr. Carpenter also shows, at this date, 
that he was able to sell from beds of sues between 11^ and 
iii cwt. of coke, including breeze, per ton of Newcastle coal 
carbonized in his generator settings ; and the writer has been 
unable to discover where this has been surpassed in practical 
working by any so-called recuperator at the present day. From 
settings of eight, Mr. Carpenter is now selling 10^ cwt of coke 
and I to i| cwt. of breeze. 

Some conservative engineers may doubt the exactness of the 
test made by Mr. Carpenter when he bye-passed his recuperator, 
and also the other tests referred to. To them the author would 
respectfully suggest that before spending any forther money on 
regenerators they should construct a setting hsving the required 
essentials for the comparison, and make the test themselves. 

The author is so much impressed with what he has seen at 
Vauxhall, by the courtesy of Mr. Carpenter, that he is of the 
opinion that, even in small works, one producer for a number of 
beds is the most efficient and economical system for heating 
retorts. In conclusion, he apologizes for any indiscretions in the 
wording of these notes. He trusts that, if he is incorrect in any 
or all of his ideas, members of the Association wiU take such 
steps as will thoroughly convince him of his errors. 

At the close of the paper, 

The President said the paper dealt with a very important 
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subject, and one in which the members were all interested. It 
was too much to expect that they could follow Mr. Helps in the 
figures he had given them at such short notice, and without 
having the paper before them. But the general subject he was 
sure would command a good discussion. 

Mr. Henry Hack (Saltley, Birmingham), called upon by the 
President, said it was not his intention to speak on the subject. 
Of course, he had had a great deal to do with regenerative 
furnaces, and furnaces of all kinds; but he would have been 
very much better prepared to speak on the question if the 
suggestion which was made some years ago during his term 
of office, and which he hoped would still receive the atten- 
tion of the Committee, had been carried out — of having the 
papers printed some days before the meetings, and distributed 
among the members, who would then be in a better position 
to discuss them. Mr. Helps, in the title, described his contri. 
bution as '* Notes." If these were described as only notes, he 
did not know what a paper by Mr. Helps would be like. 
(Laughter.) Touching the proposition which the author had 
brought before them, he (Mr. Hack) could only generally say 
what his experience had been. As regarded ordinary firing, 
Mr. Helps, of course, dismissed that as no longer worthy of atten- 
tion. He then proceeded to speak of generators. Well, his 
(Mr. Hack's) experience was that, with single generators heated 
from a furnace, they did get a considerable reduction in the fuel 
account, and a better distribution of heat. With regenerator 
furnaces, with the secondary air heated but not the primary air, 
they got a considerable advance upon the single generator. His 
experience was, further, that, by the heating of the primary air, 
they did obtain still greater advantages, and that the fuel account 
was less than in any of the other systems. He certainly should, 
wherever he could, apply the heating of the primary air as well 
as of the secondary air, and should recommend it to be done, 
as being the most efficient furnace extant at the present time. 
He had had no experience whatever as to the outside furnace 
spoken of by Mr. Helps, and which was in operation in London 
at the South Metropolitan Gas- Works. His opinion, however, 
was that they would not get better results from the outside 
generator than they would do from a well constructed regene- 
rator where the primary air was heated and the secondary 
air also. His view was that it was not possible. There must be 
some loss of heat in its passage from a large outside generator 
to the various settings. He knew that it had been stated other- 
wise ; but he could not come to any other conclusion. As time 

Y 
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went on, and they gained further experience, his opinion might 
alter ; but at present this was his view on the subject. He con- 
gratulated those who were wise enough to introduce regenerator 
furnaces some time ago, when it was said that it would not be 
worth while to save a little fuel, or the benefits would not equal 
the trouble of putting in such costly structures as regenerator 
furnaces. Those who did so, did the right thing ; and with the 
present high price of coke, they were reaping the fruit of their 
foresight. Regenerative furnaces were, in his opinion, likely to 
be continued in most works. 

The President remarked that the views which had been ad- 
vanced by Mr. Helps in his interesting paper ran contrary to 
common experience, or to the experience which he apprehended 
a good many of the members had had ; and they were at a disad- 
vantage in discussing a paper of so technical a character with- 
out having it before them for consideration prior to the meet- 
ing. Therefore perhaps the best thing for them to do would be 
to adjourn the discussion to the next meeting, as it would be a 
pity for such a paper to be set aside with insufficient discussion. 
In the meantime, some of them might possibly be able to make 
experiments on the subject. 

Mr. Bell agreed with the views of the President as to post- 
poning the discussion. It was quite impossible to criticize the 
figures, and adequately discuss the paper, without considera- 
tion, as some of the views enunciated in it were not in accord- 
ance with the practice of many members present. He did not 
think anything would be lost by adjourning the discussion. 

The Hon. Secretakx pointed out that the advantage of getting 
papers in print before the meetings had not been lost sight of by 
the Committee ; but the writers of papers could not always get 
them prepared in time for this to be done. In this case, it could 
not be done, although it would have been a great advantage, as 
it was impossible, in talking of specific heats and percentages, to 
retain the figures in mind, and to keep to the point. He would 
therefore propose the adjournment of the discussion. 

Mr. W. Winstanley (Newcastle-under-Lyme) seconded the 
proposition, which was agreed to. 

Mr. Helps observed that he had been too busy to complete 
the paper in time to have it printed before the meeting ; and he 
willingly acceded to the desire of the members to postpone its 
discussion. 

Mr. B. W. Smith (Smethwick) was then called upon to read 
his paper. 
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INCLINED RETORTS. 

As it is arranged that a part of this day's programme includes 
a visit to the Smethwick Gas-Works, particularly to see the 
inclined installation in operation, I have been requested to give 
a short paper upon this important subject. 

As you are all aware, " inclined retorts " have now passed 
through the experimental stage ; and what has been in a measure 
an obstacle to many who proposed carbonizing under this system 
was entirely removed by the expiration of M. Coze's patent in 
this country on the 20th of June last. The installation which I 
shall have the pleasure of showing my colleagues this afternoon 
will, I believe, be found to be, although small, one of the most 
improved type. It consists of a bench containing four beds 
of eight D retorts in each, 20 feet long by 24 in. by 15 in. at 
the bottom, tapering to 20 inches by 15 inches at the top ; being 
set at an angle of 32°, and surrounded by a retort-house 57 ft. by 
56 ft. by 42 ft. 6 in. high from floor-level to wall plate. As it is- 
not my intention to weary the members — as is too often done — 
by giving a complete specification of the work, I shall touch but 
lightly upon figures. 

The contractor for the retort-house shell commenced his work 
on the 1 6th of May, 1898 ; and the arches were ready for filling 
in on Oct. 19, 1898, at which date the contractors for the 
work, and also the whole of the ironwork, started upon their 
part. On Jan. 4 last the fires were put under for drying, 
and kept on till they were increased to obtain the proper tem- 
perature, when the retorts were charged on April 26, since which 
time, I am pleased to say, they have been kept at work inces- 
santly without one single hitch — except on one occasion when 
the mains were opened to see what deposit, if any, of pitch or 
thick tar had taken place. 

The chief features for the members to see will be the uniform 
heats, the mode of charging, the even charges, and the easy 
way of discharging the coke without tickling. The whole of the 
retorts are heated upon the regenerator principle, very similar to 
the plan adopted by Mr. Shoubridge at Salford, having specially 
prepared bricks for the furnace arches and combustion chambers. 
Perfect control, to ensure uniformity, is gained by sliding bricks 
which I have had placed over the ports of the secondary air and 
furnaces gases ; so that in adjusting one both are adjusted, and 
any local heating is at once avoided. The exit gases to the main 
flue, which runs under the setting, are controlled by two dampers 
on each side, placed immediately over the last return, and are 
again controlled by two dampers, one to each portion of the 

Y 2 
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chimney, a few feet above the floor-leveL The fires are charged 
direct from the centre retorts only, which we find to be aboot 
sofHcient to maintain the heats ; and from working results they 
require from 11 to 11^ lbs. of coke for every 100 lbs. of coal car- 
bonized — varying according to the qoahty of coke produced. 

The weight of the charges at present averages 6^ cwt. every 
six hoars ; bat as soon as the coke-conveyor is at work, I have 
fonnd, from experiments, that I shall be able to have the same 
weight every five boars. The coal so far is shot down from the 
carts to the elevator-pit ; being fed by men with shovels. The 
time occupied in filling the storage-hoppers is aboat 4! hoars. 
This I hope to have altered next year, so that the coal may be 
fed direct from the tracks from an overhead railway into a Large 
storage-tank, to automatically feed the elevator. There is pro- 
vided the usual crusher for breaking the large coal and cannel ; 
and in front of this a shoot with grating is attached, so that when 
using nuts or fine coal it may bye-pass the crusher. The coal 
which we have been using has been chiefly screened nuts snp> 
plied from Wigan, Derbyshire, and North Stafford, with an 
occasional quantity of larger coal. 

The nuts or crushed coal is carried up by the bucket elevator, 
and emptied on to a push-plate conveyor, when it fails through 
openings fitted with slides into storage-hoppers, one over each 
bed, which will hold, when all are filled, from 50 to 60 tons. It 
then gravitates to measuring-chambers, to which special arrange- 
ment I would draw the members' attention. 

There are three measuring-chambers to each bed ; but they are 
not arranged on the *' powder " or " shot " pouch system — this 
principle being essentially faulty from the fact that the doors 
are so connected together by levers that both top and bottom 
doors must, for a considerable portion of their travel, be open 
at the same time, thereby allowing coal to pass from the storage- 
hopper into the measuring-chamber while the charge is being 
made. On the contrary, these measuring-chambers are so 
arranged that the top door must be completely shut before the 
bottom one can begin to open ; and in its turn the bottom door 
must be completely closed before the top one can be opened. 
The arrangement by which this is done is very simple ; and it has 
the advantage that the measuring is exact and certain, depending 
in DO sense upon the quickness or slowness of the manipulation 
of the levers. The chambers are fixed to the bottom of the 
storage hopper ; and each is worked by one lever hanging verti- 
cally when both doors are closed^ By drawing the lever from 
its vertical position towards the retort-bench, the top door is 
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Opened ; and by moving the lever from the vertical position 
towards the wall, the bottom door is opened, when the coal 
drops down into the charging* shoot. There are three of these 
shoots, running on rails, one for each tier of retorts, with an 
internal arrangement for checking the speed of the coal, which 
has been found absolutely necessary to ensure a uniform and 
proper charge ; provision having been made in the measuring- 
chambers for adjusting the weight of coal from 6^ to 8 cwt. 
charges. 

The charge when burnt off is allowed to fall by removing a 
stopper, of a pattern which has been found by the writer to be 
the most suitable for his purpose. After the coke is run out, 
the man on the charging-stage opens his lid to see if the retort 
is clear, pushing away any carbon or tarry matter that might 
remain in the top. This is a most important procedure, as any 
obstruction in the mouth of the charging-shoot tends to check the 
speed of the coal, and thereby produces uneven charges ; and this, 
I think, is the cause in many instances of the complaint of 
charges having been undulating. In every case the man has to 
try, either before or after the charge is drawn, for any stopped 
pipes, which I am glad to say have so far given us little, if any, 
trouble. This may be due to the larger diameter — viz., 7 inches 
— of the ascension-pipes, and also to the use of a dry main 
instead of a hydraulic one. I believe that this is the first and 
only installation of inclined retorts to which the dry- main system 
has been adapted. 

It will be noticed that there are twin mouthpieces to one pipe 
of the right hand and centre runners. This I designed with 
a view of having eight retorts in my setting ; and I think if I 
have to construct again I shall endeavour to avoid this, as it is 
found that there is a little risk and inconvenience by having two 
retorts to one pipe ; and this I believe is the cause of a slight 
deposit of pitchy tar in the dry main directly below this pipe, 
due to the larger area necessary in the ascension-pipe and valve 
— viz., 9 inches diameter — allowing hot gases to pass off towards 
the close of the charge, and converting the tar into pitch, which 
we remove occasionally when shutting down on Sundays. 

I have found that the yield of tar and ammoniacal liquor is 
slightly greater than with the horizontals ; although to an ob- 
server, when the bottom lids are opened, more tar appears. It 
should be borne in mind, however, that the gas passes away at 
one end only of the 2o-foot retort ; and there is probably less tar 
from this one end than from the two ends of a 20-foot horizontal 
retort. When I first started, I endeavoured to lessen this tar by 
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increasing the heat near the moathpiece, bat Sound the diying 
op of the tar was followed bj a tendency to stopped pipes. 

The retorts ate easily scarfed, which I have liad done once 
since starting, althoc^h bat little cartioo had formed. If och 
greater care is reqaired in getting ap the beats with inclines 
than horizontals. The size of coal should be £aurlj uuifoiui ; 
bat I am of opinion that a difference in the angle of repose or 
speed in charging would be reqaired if very fine coal were em- 
ployed. I have not, however, so iaT^ experienced any cree pin g 
of the charge whatever. 

Many gas engineers have been prejndioed against inclines, 
believing there most be a considerable loss of gas throogh an 
accamalation at the top of the slope which cannot be broaght 
down, or else by the gas being decomposed by passing over a 
greater heated surface, besides a loss in the iUominating power. 
This, however, has not been my experience with the installa- 
tion ; the jrield per ton and the illaminating power having been 
equal to the results obtained from the horizontals. With the best 
of the coal we are now using, and about 3 per cent, of cannel, 
oar make is 10.500 cobic feet per ton of i6j^ candles. I have 
had a pressure-gauge fixed at the top and bottom of one retort, 
registering the pressure at these points during the six hours the 
charge is in. By these the members can see that thoe is no 
backed- up pressure at the top of the retort ; and, on the whole, 
there is, practically, uniformity at top and bottom. The slight 
rises denote where other retorts are shut off and put on. 

The quality of coke, as will be seen, is much better than with 
horizontals ; and cert aioly the drawing and charging cannot 
be beaten by any power machine. I tried the time it woold 
take to draw and charge the whole of the 32 retorts, and found it 
could be done in 16 minutes. At the present time we draw and 
charge every hour ; and, with the exception of the bottoms, six 
retorts are dealt with each hour. We employ three men per 
shift of eight hours to draw and charge, attend to fires, and wheel 
out the coke, against eight men per shift of eight hours with 
horizontals for the same number of beds. The attendance on 
the gas-engine, elevator, and conveyor is performed by an 
engine -driver, who is only there when the coal is being raised ; 
and four labourers are employed the same hours, shovelling or 
wbeeliog the coal to the crusher or feed of elevator. 

I will now give the members a few figures I have worked out 
as to the comparative cost, arrived at from actual results, of the 
horizontal and inclined retorts, based on a make per ton of 
10,500 cubic feet. 
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Capital Outlay, 

The horizontals, including hand-drawing machinery, £ s. d. 

cost 715 o o per bed 

= 89 8 o per retort 
The inclines, without house, and allowing proportion 
of gas-engine, crusher, and elevator for four beds 

(being designed for thirteen beds) 1091 10 o per bed 

= 136 8 9 per retort 

Retort-house for ditto 334 5 o per bed 

= 41 15 7 per retort 

Working Results in Retort-House with Four Beds Only, 

5 -hour charges horizontals carbonize per week 382 tons, costing 29 'o6d. a ton 
6 „ „ inclines „ „ 291 „ „ iS'io ,, 

5 11 M )» »i II 3"2 •• II ^3 79 »» 

This cost includes all charges in retort-house — drawing and charging, coke 

and coal wheeling, raising coal to storage hoppers, and attendance to fires. 

With regard to the cost of gas into the holders, which was 
asked for by several members prior to preparing this paper, I 
have gone into this matter most carefully ; and, basing the cost 
of coal, repairs, and residuals upon last year's results, and taking 
into consideration the capital account of the works only, omitting 
all district expenditure, and reckoning the interest and sinking 
fund at the same rate upon the increased cost of inclines over 
horizontals, I have arrived at the following figures : — 

Per 1000 Cubic Feet of Gas Produced into Holders. 

Horizontals, Inclines, Inclines, 

at s-Hour Charges, at 6- Hour Charges, at 5-Hour Charges, 
d. d. d. 

Coal I3'56 •• 13*56 .• I3'56 

Purifying .... 0-50 .. 0*50 .. 0*50 

Wages 2*91 .. 1*86 .. 1*64 

Salaries 0*18 .. o'i8 .. o'i8 

Repairs 1*34 .. 1*34 .. 1-34 



i8"49 .. 17*44 .. 17*22 

Residuals .... 7*60 .. 7*60 .. 7*60 



10 '89 



Add interest and sink-[ g 
ing fund . . . . ) ^ ' 

Add additional interest ) 
and sinking fund . ) " 



9-84 


9-62 


3-76 


376 


0-15 


o"o8 



14*65 •• 1375 •• 13*46 

Showing distinctly that, although the inclines are greater in cost, 
the net results are in their favour. Of course, I have not taken 
into consideration any extra cost in the wear, tear, and repairs, 
which only time and experience will show. 
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In cosc!::si?o, I shozld like to take tins opportiiaitT of sai 
bo« pleased I have been with the substantial manaer in widch 
the cootrac^ors have carried Oct tbeir work. None of the machi- 
nery or bcildisg has ^ren n:e the slightest anxiety ; and it only 
]>roves the prudence^ with incites as with other work, of not 
ha^iof; cheap work or inexperienced men to do it. 

The Pees:oent, at the cosclasion of the paper, said there was 
not mach for the men^bers to disccss ; and as ihey were about 
to inspect the inclined retorts at Smethwick, it wo aid be more 
in order for them to do so, and then, if Mr. Smith would aUow 
them, bring np the paper for discossion at the next meeting. 

Mr, Smith said he had not written the paper Ux the purpose 
of raisiog a discussion, but more as a guide to the members 
before going to inspect the plant He had not worried them 
with a lot of figures; and what he had stated wa^s what he had 
found, and what he would advise in the case of anybody starting 
an installation of inclined retorts. 

Votes of Thanks. 

Mr. Bell said before the members parted they must express 
their great admiration for the way in which Mr. Reeves had 
performed the duties pertaining to the office of President during 
the past year. 

On the suggestion of the President, the Hon. Secretary and 
the Treasurer were included in the vote. 

Mr. Smith seconded the motion, which was heartily passed. 

The President said he was much obliged to the members 
for this expression of their approval of the services he had ren- 
dered to the Association. 

The Hon. Secretary also briefly responded for himself and 
Mr. Simpson. 

This concluded the business ; and the members immediately 
afterwards lunched together in the hotel. 



The Smethwick Inclined Retort Installation — The New 

Coke-Conveyor. 

At 2.30, the members proceeded by rail to the Smethwick 
Gas-Works, for the purpose of inspecting the new inclined retorts 
at work and the coke-conveyor in course of erection.^ On 
arriving at the works, the party saw the furnaces fed direct 
with spent charges from the centre retorts, and witnessed the 

* The installation was fully described in the Journal of Gas Lighting for 
May 16, 1899 (p. 1295). 
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discharging and re-charging of the retorts, all of which operations 
were carried out smoothly, instantly, and without the slightest 
fuss. The heats of the retorts and furnaces were examined ; 
and, in fact, the members went all over the installation from the 
basement to the coal-conveyor in the roof, and left nothing un- 
inspected. Mr. Smith — patient, earnest, and courteous — was in- 
exhaustible in the information he gave to the members in reply 
to the numerous questions with which he was plied. An interest- 
ing impromptu discussion took place between him and Mr. 
Paterson, as to whether the gas at the upper part of an inclined 
retort was hotter than that in the lower part ; and also as to 
whether it would not be an advantage to take the gas off from 
the retorts by means of descension-pipes rather than ascension- 
pipes. 

At the close of the inspection of the inclined retort plant 
(the installation of which, with the exception of the retort-house 
and benches erected by Mr. Thomas Vale, was carried out by 
Messrs. Jenkins and Co.), the visitors proceeded to examine 
the work in progress for the new coke-conveyor, the contract for 
v;hich is in the hands of the New Conveyor Company, of Smeth- 
wick. Calling his friends together, Mr. Smith addressed them 
on the subject. He said that, owing to the difficulty the con- 
tractors had had in getting material for the work, they had been 
unable to complete the contract in the stipulated time. This 
being so, he (Mr. Smith) was only able to show the members the 
work in progress. The hot-coke conveyor was let into the 
retort-house floor, being 173 feet long from centre to centre of the 
driving-wheels, and the width of it at the top was 2 feet and 
at the bottom 15 inches. The trough was 5^ inches deep, and 
kept filled with water ; and angle-iron scrapers were attached to 
the underside of the conveyor to take away the dust that might 
fall from the coke. The chain worked on a wearing surface, 
consisting of pieces of wood, so that it might run noiselessly ; 
and this could be readily replaced if at any time it became 
worn out. There were sprinklers placed along the retort- 
house at different points, to quench the hot coke as it travelled 
from the retorts. The speed of the conveyor would be about 
30 feet per minute ; and it was guaranteed to take away 6 tons 
every half hour, and the coke to be completely quenched. The 
return chain ran on rollers fixed to a framework in the cellar. 
The rollers working in brackets were 6 inches in diameter, and 
placed 3 feet apart. The coke would fall from the hot-coke 
conveyor into the elevator-pit, and then be raised by an elevator 
47 ft. 3 in. in length, set at an angle of 40°, consisting of i8-inch 
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tray backets. The overhead conveyor in the yard, upon which 
the coke was dropped from the elevator, was 192 feet long from 
centre to centre of the driving-wheels, consisting of a 24-inch table 
conveyor running on 6-inch rollers 4 feet apart. The whole of 
the framing and standards was constructed of lattice-work ; and 
on the top of the table were placed V-sbaped plonghs, to throw 
off the coke from both sides at one time at set points of the con- 
veyor. The total height of the overhead conveyor was 25 feet ; 
bat the coke wonld drop from this height on to a sloping sorfece 
made by the coke— similar to being tipped from barrows. In this 
way, they obtained storage room for 2400 tons of coke ; and as 
they had to stack last yeaj practically 2000 tons, they had a fair 
margin. The coke was screened as it came from the retort- 
hoase; and it coald be loaded direct into boats and taken 
away. The motive power was obtained from a horizontal 
engine, of the Waverley type, and of 20-horse power, driven by 
steam. It had a 14-inch cylinder and 20-inch stroke. In all 
probability some of the members would be surprised at the 
size of the cylinder; but as he could not guarantee more than a 
maximum of 45 lbs. and a minimum of 35 lbs. of steam, they had 
to increase the size of the cylinder. The driving was done from 
a belt to 4-inch shafting placed underground, which was con- 
nected to the hot-coke conveyor, and by 3 -inch vertical shafting 
to the head of the elevator, and from there by means of 3 -inch 
shafting placed the whole length of the platform of the overhead 
conveyor to the driving end of the latter. He could not tell the 
cost of the coke-conveyor at present ; but no doubt the members 
would like to know what amount it was going to save. So far as 
he could calculate, it would stack about 2400 tons of coke, and 
would save in wages from 3d. to 4d. per ton of coal carbonized, 
and from 6d. to yd. per ton of coke sold — that was, reckoning 
upon the amount of coke actually sold last year, and at the 
present cost of wages. What really induced him to bring the 
matter before his Committee, and to hasten it forward, was 
the men complaining as to the laborious work, and the detri- 
mental effect upon their health of having to wheel the hot 
steaming coke out into the open in the winter; and therefore 
they insisted upon being paid more money. Something had to 
be done; and so the scheme which those present had been 
inspecting had been adopted. 

Before leaving the works, the visitors were very hospitably 
provided with tea and other refreshments by Mr. Smith. The 
President took the opportunity of proposing a hearty vote of 
thanks to him for his care and kindness ; and this Mr. Paterson 
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seconded. It must have been a gratification to Mr. Smith to 
hear from the latter gentleman that he had never seen an 
inclined retort installation that had given him so much satis- 
faction as had the one he had viewed that day. Mr. Smith, in 
responding, bore testimony to the great pains the contractors 
had taken to carry out his instructions. The visitors also desired 
Mr. Smith to convey their thanks to his Committee for allowing 
them to visit the new plant. 

The return journey to Birmingham was made just before 
six o'clock ; and there the members separated. 



I 



SOUTHERN ASSOCIATION. 

ATTrUMN MSETINa, NOV. 9. 

i 
I 

This Meeting was held at the Holborn RestaaraDt. There 
was not a large attendance, considering the extent of the 
membership ; but several of the members of the old South-West | 

of England Association were present. Owing to the bereave- i 

ment recently sustained by the President (Mr. A. E. Broadberry. 
of Tottenham) in the death of his father, he did not feel equal 
to the task of attending the meeting and occupying the chair ; 
and, therefore, Mr. Robert Morton, whose interest in the 
Association has not flagged since his retirement from active 
participation in gas engineering work, was asked to preside. 

Departed Friends — Mr. W. H. H. Broadberry and Mr. 

G. E. Stevenson. 

Mr. Morton, on taking the chair, said he did not think he 
was the proper person to occupy the position. There must be 
some Past- Presidents present ; and one of them ought to have 
been invited to conduct the business. However, as the members 
had desired him to do so, he had much pleasure in yielding to their 
wish. But it was a sad pleasure, if such a combination of words 
could be used. He was very sorry for the reason of his presence 
in the chair — that Mr. Broadberry did not feel equal to the duties 
on account of his father's death. He (the Chairman) thought 
the first thing they ought to do was to refer to that sad event. 
The late Mr, W. H. H. Broadberry was a very old member — one 
of the original members of the Association. He had known 
him for a good many years ; and he was certain that they all I 

held him in very great respect. Mr. Broadberry was a plain 
man, but a very practical one. He was ever ready to give all 
the assistance he could to anyone in the profession, as well as 
to the Association when President of it, and since then. He 
would propose that the members assembled pass a vote of con- 
dolence and sympathy with the widow and family of their late 
respected friend, and that the Hon. Secretary communicate the 
vote to them. 
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Mr. J. T. JoLLiFFE (Ipswich) seconded the motion, which wag 
passed by the members silently rising. 

The Hon. Secretary (Mr. J. W. Helps, of Croydon) said he 
had also a sad duty to perform, and that was to propose a 
similar vote of sympathy and condolence with the family of the 
late Mr. G. £. Stevenson, of Manchester, who, as the members 
knew, had been called away during the past week or so.* He 
believed most of those present personally knew Mr. Stevenson, 
and those who had not that pleasure must have known him very 
well through the work he had done in connection with the gas 
industry. His death, as they were aware, was a very sudden 
one ; but the feeling was prevalent among them that he died 
the death which possibly many might wish — to die at their 
posts when carrying out their duty to the best of their ability. 
He had, to use the expression of the Chairman, a sad pleasure 
in proposing that a vote of sympathy and condolence be passed, 
and that a copy of the resolution be sent to the widow and 
family of the late Mr. Stevenson. 

Mr. C. £. BoTLEY (Hastings) said that he had the melancholy 
privilege of being allowed to second the motion proposed by 
Mr. Helps. He was sure they must have all been horrified to 
read in the papers the account of Mr. Stevenson's death. The 
suddenness was appalling ; and the circumstances were deplor- 
able. He had the privilege and pleasure of knowing Mr. Steven- 
son during his* professional career. Only recently he had had 
negotiations with him, and had seen him and his Chairman at 
Hastings. Many were the enjoyable meetings and chats over 
professional matters that he had had with their late friend ; and 
it came upon him with an awful shock when he heard that the 
man he had so lately seen was no more. 

The Chairman said this was a very sad duty they had now to 
perform ; and it was, in its circumstances, different from the 
other. The suddenness and awfulness of Mr. Stevenson's death 
came upon them all, he was sure, with very great regret. 

This vote was also passed by the members silently rising. 

Confirmation of Minutes. 

The Hon. Secretary then submitted the minutes of the last 
meeting ; and they were confirmed. 

Official Elections. 
Mr. BoTLEY had much pleasure in next proposing that the 
Vice-President (Mr. D. Irving, of Bristol) be elected to fill the 

* The painful circumstances attending Mr. Stevenson's death, as well as 
an account of his life-work, will be found in the Journal of Gas Lightings 
Vol. LXXIV., pp. 1079, 1 1 17, 1 127, 1 193. 
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presidential chair daring next year. He was sure that the Com- 
mittee, in making the choice they had, had exercised a wise 
discretion. The members had known Mr. Irving for a good 
many years ; and he had charge of very important works. He 
(Mr. Botley) was satisfied they woald have in him an extremely 
good President during the ensuing year. 

Mr. F. W. Cross (Lea Bridge) seconded the proposal. The 
Committee, he said, were unanimous in selecting Mr. Irving ; 
and he was sure the affairs of the Association would be in very 
safe hands during his tenure of the office. 

The motion was unanimously agreed to. 

Mr. Irving heartily thanked the members for the honour they 
had done him in selecting him to be President of the Association 
during the forthcoming year ; and he could only say that, with 
the kind co-operation of the Committee, and the assistance of 
the members, he should do all in his power to maintain the 
usefulness of the Association. 

Mr. W. £. Price (Hampton Wick) said he had a very pleasant 
duty to perform, and that was to propose the Vice-President for 
the ensuing year, who, in the usual course of things, would be 
President during the following year. When he mentioned the 
name, he was assured one and all would agree that no other 
gentleman could have been selected to fill the position so ably. 
It was very necessary in an Association of this description, in 
electing a Vice-President, to choose one who tfiey were con- 
vinced would be a benefit to the Association both as Vice-Presi- 
dent and President. Without going far into the matter at the 
present time, he should like to say that they should all put their 
" shoulders to the wheel '* to support their Presidents, Vice- 
Presidents, and Committee. It was, he thought, pretty obvious 
that some of them were not doing all they could in this respect; 
otherwise the meeting that day would be equal to the meetings 
they had had in the past. He thought the gentleman whose 
name he was about to mention would — in fact, he was certain 
he would — have the effect of drawing the members together, and 
making the Association as flourishing as it had been in the past. 
Therefore he had the greatest gratification in announcing that 
Mr. Corbet Woodall had consented to be nominated for the 
office of Vice-President; and, of course, in all probability, he 
would be President the succeeding year. He hoped the mem- 
bers would reward Mr. Woodall for his kindness in taking the 
position by gathering round him in far larger numbers than 
they had assembled in of late. It rested with each member to 
do what he could to continue the Association, and to show 
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that they were still alive and not in a moribund condition. He 
had therefore much pleasure in proposing that Mr. Woodall be 
elected Vice-President for the coming year. 

Mr. W. B. Randall (Waltham Cross) seconded the resolu- 
tion, expressing his firm conviction that the work accomplished 
during the presidency of Mr. Irving, and afterwards of Mr. Corbet 
Woodall, would redound to the credit of the Association. 

The Chairman, in supporting the motion, mentioned that he 
had had a lifelong acquaintance with Mr. Woodall, and was, he 
believed, the first to introduce him to the gas world. 

The motion was carried with applause. 

Mr. Norton H. Humphrys (Salisbury) proposed the election 
of Mr. D. H. Helps (Redhill) and Mr. T. W. R. White (Sher- 
borne) as members of the Committee. 

Mr. W. B. MiMMACK (St. Mary Cray) seconded the motion, 
which was passed. 

Mr. J. Lowe (Weymouth) proposed that the Hon. Secretary 
and Treasurer (Mr. J. W. Helps) be again elected to this re- 
sponsible office, which he had filled so many years. To the 
admirable manner in which he had served the Association, and 
the energy he had thrown into its work, they were indebted for 
its present prosperous condition. 

Mr. F. C. Taylor (Shanklin) seconded the motion. 

The Chairman remarked that the proposition needed no re- 
commendation from him ; Mr. Helps having been such an active 
and successful Secretary. He (the Chairman) agreed with Mr. 
Price's statement as to the lack of help that their Secretary had 
received from the rank and file of the Association. 

The motion was cordially carried. 

The Hon. Sbcrbtary, having thanked the members for this 
renewed expression of confidence, said he should like to take the 
opportunity of backing up what Mr. Price had said, in hoping 
that the Presidents in the future would receive greater support 
than they had done during the past few years. Through no 
fault of the Presidents — and, he could assure them, and hoped 
they would believe, through no fault of the Secretary — but for 
some unknown reason, their meetings had of late lacked that 
vivacity and that large attendance which had characterized 
them in years past. As he had said before, it was not much 
good talking to those who were present ; it was those who were 
absent that he wanted to talk to. He hoped, as Mr. Price had 
said, that all the members would put their " shoulders to the 
wheel," and ensure that in the immediate future the Associa- 
tion should show much greater strength and vivacity than it had 
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daring the last year or two. He was sorry to say this ; bat it 
was a fact that had been known. 

Mr. T. H. Nixon (Soath Metropolitan Gas Company) moved 
the re-election of Mr James L. Chapman as Auditor, and the 
appointment of Mr. A. DougaU as his coUeagae, in place of the 
late Mr.W. H. H. Broadberry. 

Mr. R. Watson (Hertford) seconded the motion, which was 
passed. 

New Member. 

On the motion of Mr. S. W. Durkin (Soathampton) seconded 
by Mr. W. D. Child (Romford), Mr. E. P. Reilly, of Gaildford, 
was admitted to membership. 



Mr. N. H. HuMPHRYs (Salisbury) read the following paper : — 

THE MANAGER'S TOWN OFFICE. 

The attitude of a gas company as regards the consumers of 
gas, as a general rule, has passed through three stages. First, 
there was the indifferent attitude. The price of gas was kept 
at a good substantial figure, sufficient to ensure full dividends 
without much trouble or risk ; no special notice was taken of 
complaints ; the quality of the article supplied was not always 
above reproach; new consumers had to wait the convenience 
or the pleasure of the service-layers before the supply was laid 
on or the meter was fixed, and also to pay a deposit or give a 
guarantee, or put up with other vexatious restrictions, besides 
bearing nearly the whole cost of the service ; and no interest 
whatever was takeu in the state of affairs on the other side of 
the meter. Indifference on the one side led to distrust and 
dislike on the other ; and these sentiments occasionally crop up 
years after the causes have been removed — many undertakings 
now suffering in this respect for the sins of their fathers. 

The second stage was the conciliatory attitude. Keen, busi- 
ness-like, fair-minded directors and managers saw that the above 
condition of affairs was not desirable or advantageous ; and they 
recognized that the interests of the consumer should be con- 
sidered to the extent of supplying him with a good article at the 
lowest possible price. The Special Act of Parliament was put 
away on a top shelf, instead of being on hand ready to flourish 
in the face of any and every malcontent who ventured to hint 
that the gas might be better in quality or lower in price. Some 
authorities stop here — claiming that the duty of the company 
towards the consumer goes no farther; and justify such a course 
by saying that expenses should be reduced as much as possible, 



SOUtHERN ASSOCIATION. 337 

80 that gas may be sold at a low price. Cheap gas, they say in 
effect, will advertise itself. 

The third stage I will call the enterprising attitude. It takes 
in both the encouragement of the use of gas and the education 
of the consumer. It recognizes the fact that a low-priced article 
is not necessarily cheap, and that there is no such thing as auto- 
matic advertising in these days. Two-shilling gas consumed 
through a dirty'iron tip gives less satisfaction, and costs more, 
than three-shilling gas passing through a Sugg table-top burner. 
So it takes in not only the supply of apparatus on hire or hire- 
purchase terms, but the fixing, instructing in use, maintenance, 
and keeping in order, of the same. It brings in an entirely 
new department, which may be called the selling department. 
I agree that this addition should not be a charge on the general 
expenses, and that it should not be worked at a loss. The 
expenditure side of the revenue account should carry no costs 
beyond the ordinary manufacturing, distributing, and establish- 
ment charges. But I contend that the enterprising attitude 
need not be ignored on this excuse, as, if properly worked, the 
selling department will pay its own footing, and, indeed, yield 
a small profit. Then it has been urged that gas companies 
should not increase their risks. I never could see why a gas 
company should avoid risks that are no detriment to ordinary 
traders ; but as this objection is now somewhat out of date, no 
more need be said about it. 

The town office is an almost indispensable adjunct to the 
enterprising attitude. The gas-works are usually situated on the 
outskirts of the town, in a locality where land is cheap — which 
means the poorest and most insignificant suburb. They are a 
mile or more from the centre, and probably double this distance 
from the best residential parts. The approach and surroundings 
partake more of the nature of an East-end slum than of a Parisian 
boulevard ; and there is a general objection to calling at the gas- 
works. The better class of consumers, in particular, reckon the 
gas-works on a par with the town rubbish-yard and the sewage out- 
fall ; and they would as soon visit one as the other. Apart from 
any sentimental prejudice, the distance is a disadvantage ; and 
this applies in a greater degree to the company than to the con- 
sumer. More meters, stoves, and fittings will be required at the 
best end of the town than at the other ; and there will be more 
complaints to attend to. If a meter or stove has to be fixed, a 
fitter and his mate must go from the works to the premises, 
•carrying the meter with them, together with tools and other 

things required, and these must be duly returned to the works 
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after the job is finished* If a complaint reaches the office as 
to a defective meter, service, or lamp, the fitter and his mate 
most again go fifom the worlLshop to the site of the complaint, 
and possibly do not or cannot talce all that they want on the 
first visit The advantage of transferring the outdoor business 
to a central site is a lai^e reduction — more than one-half— in 
the time lost by journeys between the shops and the consumer's 
premises, and also in the carriage of materials and tools. More 
than this, promptitude is a great consideration in the case of 
accidents or large escapes of gas. A fitter coming from the 
central office may reach the site and prevent all risk or danger 
before a man starting from the works would be half way there. 
Substantial penalties are sometimes insisted on in tiie case of 
defective public lights. The lighters can report themselves at 
die town office at the close of their rounds, and at the same time 
give in a list of defects, thus facilitating prompt attention. 

The town office should be something more than a gas-fitter's 
shop. The business of a gas company is to sell gas and residual 
products; and the town office ^ould not be devoted to one 
department only, but be a fair representation of the whole. 
While the company do not disdain the proverbial honest penny 
in the shape of trading profit, the main object is to encourage 
consumption of gas and residuals— to strengthen the old lines 
of business, as well as to develop new ones. So the sale o£ a 
58. article that will be in operation and consuming gas for some 
hours each day may be more advantageous to the interests of 
the company than the disposal of a £s appliance that will only 
be employed occasionally. As regards the supply of apparatus 
on hire or hire-purchase terms, the direct profit on the trans- 
action is scarcely worth consideration. Apart from the con- 
sumption of gas, it would not be a profitable business ; but when 
it is the means of securing a steady consumption — an end that 
is worth some trouble, and even expense, to secure — the hiring 
department becomes a source of indirect profit. All the general 
outdoor business of the company should be attended to at the 
town office. Customers should not only be able to inspect 
stoves, burners, and fittings, but to pay accounts, and give all 
classes of orders, not only relating to gas, but to the various 
residuals manufactured by the company. Attractively arranged 
samples should be shown, together with a boldly^designed price 
board, which also bears the announcement that all goods ordered 
will be delivered at the customer's residence. Samples of sul- 
phate of ammonia in 2-lb. jars of clear glass, which will contain 
about li lbs. of the salt, will find a steady sale. 
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In my own office there are samples of ordinary coke, household 
coke, small coke No. i and No. 2, and coke breeze, exhibited in 
wooden boxes, shaped like the old-fashioned coal-scuttle, and 
painted black. What I call household coke, small coke No. i, 
and small coke No. 2, is broken coke about 2i inches cube, 
broken colce that passes the screen on the breaker, but will not 
pass a i-inch screen, and ash-pan breeze that will not pass the 
same size. Breeze is the small material that passes the i-inch 
screen^ The assistance afforded to our residual trade is suffi- 
cient to pay the rent of the office and the salary of a clerk. We 
continually find residents of long standing coming in and order- 
ing various residuals, and remarking that they would have been 
glad to have had some before, but did not know we sold them. 
Before the town office was opened, there were hundreds of 
people who scarcely knew that we sold coke or that the trade in 
residuals was a steady-going affair of respectable dimensions. 

A prominent feature should be made of the lines of apparatus 
offered for hire. They should be shown in operation, and carry 
labels clearly setting forth the terms on which they are supplied. 
The stove should not be allowed to overshadow the lighting 
burner. The tendency of late years has been to leave the 
primary object of the gas industry to take care of itself. Demon- 
strations and exhibitions are held, at which the advantages of 
gas-stoves are set forth ; but the gas-burner is frequently left out 
in the cold. One of the principal objects of the town office 
should be to set forth the advantages of gas as an illuminating 
agent, and that not for the poor only, but also for the rich. Gas 
has paramount advantages for the cottage ; but, as regards the 
castle, it is capable of affording service that cannot be obtained 
from any other agent. Gas companies, in my opinion, are not 
only too ready to take a back-seat in the matter of illumina- 
tion, but also to leave the principal thoroughfares and go into 
the slums. A good show of incandescent burners should be 
made, and the company should be prepared, not only to fix, but 
also to adequately maintain the same at a moderate charge, 
including the necessary renewal of the mantles. One thing 
that has helped the cooking-stove is the fact that the company 
maintain it in repair ; and if it is worth while to keep the cooker 
in efficient order, it is worth #hile to do as much for the burner. 
The maintenance of incandescent lights is by no means so 
troublesome or costly as some appear to suppose. In many in- 
stances — such as for places of worship, reading-rooms, museums, 
&c.— it is a mere trifle. At Salisbury, we have had 500 street- 
lamps and as many private gas-burners, some inside and some 
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outside, OQ our bands for a ytaaiand the maintenance 
is devdoping steadiljr. 

Tbe town office sboold indnde a derlo* oriental depaitmeot, 
where an books relating to tlie acooonts o£ tlie cnstameisdioold 
belcept; a stKyw-room far stoves and fittings; stores for meters, 
senrice-pipes, &c. ; and workshops for tlie repair o£ stoves and 
fittings. It will be a c o n ve ni ence if room can be foond for lamp 
stores, painting and repairing shops, ftc^ so that the street-lamp 
d^artment can be worked fitom the town office. The board- 
room and secretaiy's office may also be on the same premises. 
This really means that the necessary block of bnildings shoold 
be erected by the cooquny, as it is very onlilDdy that premises 
can be foond fdiich admit of all these arrangements. It is not 
every company that is in a position to launch out so ezteostvdy. 
It may be a case of dispensing to a greater or less extent with some 
of these departments. If soch is onavoidahle, half a loaf is 
better than no bread ; and even an ordinary shop, provided the 
sitaation is good, can be tamed to osefdl account. 

All who are destrons to move ficom the conciliatory to the 
enterprising attitude will do well to remember that entecprise 
spells capital, and that dividends are made in the retort-house. 
As regards the first point, it may be possible to squeeze the cost 
of a few dozen services and meters per annam oat of the revenue 
account without feeling the pinch ; but modem requirements in 
a district that has not previously been exploited cannot be met 
without more considerable outlay. This fact should be clearly 
brought before the directorate, and discussed by them in the 
first place ; for it is a mistake to incur responsibilities for out- 
lay, trusting to Providence for a way of meeting them. Nor can 
the acquirements be accurately forecast, as they will depend 
upon tbe response received to the offers made. If a company 
decide to take up the slot-meter business, there may be 500, 1000, 
or 2000 applications, according to how the thing takes. If the 
directors determine to limit the outlay to a fixed sum per 
annum, or to impose other restrictions, the manager will then 
know what to do. * As regards the second point, the time- ] 

honoured axiom of Mr. Newbigging, which is more extensively | 

quoted perhaps than any other, was never of more importance ^ 

than at present, when the manager is expected to do everything 
that everybody else is doing, and a little more. While he can 
keep a general supervision over the town office, and deal per- 
sonally with specially important cases, he cannot be at the beck 
and call of every Tomt Dick, or Harry who wants to buy a 
Welsbach burner or a is. 6d. boiling-ring. He must rely for the 
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carrying out of details upon a competent stafif of assistants. 
His place is at the works, as the retort-house and purifier-house 
require as much attention now as ever they did. The manager's 
private office should be at the gas-works ; and with the aid of 
a telephone connection, he can keep very well in touch with the 
town office. 

I remember hearing an old gentleman, who had retired from 
business after half-a-century's experience as a carpenter and 
builder, remark that he had never solicited an order in his life ; 
but business cannot be kept together on these lines at the pre- 
sent time. Touting of all kinds, direct and indirect, is carried 
on with feverish eagerness ; and the man who knows how to sell 
ordinary articles is quite as successful as the man who can 
invent and manufacture great improvements. It is not enough 
to make a good article and trust that it will advertise itself ; 
and the men or the companies who consider that they can 
afiford to dispense with the selling department, must be pre- 
pared to take back seats, and to see their own commodity dis- 
placed by goods admittedly inferior in quality, but more ener- 
getically or attractively set before the buyers. When we see 
what can be done by a keen study of the art of selling, we 
cannot but wonder what the sales of gas would be if it was 
exploited with the energy bestowed on other less-deserving 
articles, if it was advertised regularly, by newspaper, handbill, 
pamphlet, and poster, and if there was a house-to-house can- 
vass, as has been done in some towns in America, with special 
attention to the reasons why gas was not used, and to remedy- 
ing or removing the same. Many gas companies can claim to 
share with my old friend the honour of never having solicited 
an order; and if a good business grows up under such un- 
favourable conditions, it is not too much to claim that it could 
be doubled or trebled by careful attention in the selling depart- 
ment. There are only a few odd corners now in the world for 
the people who do not solicit orders ; and soon there will be no 
room for them at all. 

For the sake of convenience, I have spoken only of the 
manager of the company ; but I do not lose sight of the fact that 
the business is carried on by the secretary as well as the manager, 
and that very wide variations obtain as to the duties and the 
responsibilities of these officials respectively. The secretary 
may be little more than a legal adviser and clerk to the direc- 
tors, or he may keep the books and control the whole of the 
business operations ; and the position of the manager may conse- 
quently vary inversely. He may simply act as technical adviser or 
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soperintendent, having notbiiig to do with the books or afioonots, 
or he may also be lespoosible to the direetocs for the whole of the 
ooamiercial operatknie. In works o£ any magnitade'^ay, over 
soo million cnbic fiset per jrear— there is plenty of room £ar a 
competent engineer to make and distribute the gas and act as | 

general technical superintendent, and also for a ooomiefcial 
manager who should superintend the finances and the business 
dealings ; and in large companies* the entire outdoor department 
may with advantage be handed over to the sup er v ision of a skilled 
tedinician* 

These are views on the subject of the manager's town office 
that are based on my own experiences. Some of you may not 
agree with them; and others, finding themselves in widely 
different snrroundii^, may have adopted different methods. 
The question is one that deserves careful consideration from all 
points of view ; and having freely and unreservedly stated my own 
opinions, I hope other members of the Association will follow 
suit, and that we may have a asefol and profitable discussion. 

Discussion, 

The Chairman, in inviting discussion, said the paper gave the 
writer's own experience on the matters dealt with. It did not 
require any technical knowledge to discuss it ; but it was not 
the less valuable on that account. 

Mr. S. W. DuRKiN (Southampton) was sure the members were 
obliged to Mr. Humphry s for his very practical paper. He did 
not suppose it would be possible, as the author had intimated 
in his paper, for all of them to carry out his recommendations 
in detail. As far, however, as Southampton was concerned, 
they were acting somewhat on the lines laid down. They had a 
town office and an office at the works. The town office was 
under the control of the Company's worthy Secretary and his 
staff; and be (Mr. Durkin) had personally nothing to do with 
it. But some years ago they had a vacant room there which 
was fitted up as a show-room for the various gas-ranges that the 
Company let out on hire, as well as gas-fires, and a series of 
up-to-date burners. Although he was not personally in charge 
of this room, he might say that it was a great advantage to the 
Company. The stupidity of the public was something amazing. 
They wanted this stove or that stove; but they could not 
tell exactly what they did want. He had directed people to 
go to the show-room, and see what there was there; but 
even then they could not always find what they wanted, and 
had again tried to describe to the attendant what it was 
they actually did require. Some others really did not know 
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where the town office was, and when infonned that they 
wonld perhaps see there what they needed, would say: *' I will 
think about it," or " I will call in when passing that way." 
He presumed that a person of this description was not very 
sincere in his requirements, and possibly never turned up at all 
at the town office. But, on the whole, the show-room had been 
a very great success, and had no doubt brought in a good deal 
of custom to the Company. So far as the outdoor department 
was concerned, he had that under his own control ; and from 
his office at the worlcs, the whole district was commanded. The 
town office took orders for service-pipes and anything else the 
Company dealt in ; and then all these matters were transferred 
to him for his staff to carry out in detail. Mr. Humphrys made 
some allowance for their surroundings; and he (Mr. Durkin)had 
to accept the position as it was. They did their best, and gave 
every facility to the consumers, in regard to the supplying of 
their wants, and attending to their various complaints, whether 
they were good, bad, or indifferent. The consumers got fairly 
good, if not very good, attention to their requirements. He 
quite agreed with the general principles laid down in the paper ; 
but there was one point they should remember in connection 
with the letting out on hire of gas cooking-ranges. He thought, 
where a district was a large and growing one, it would answer a 
gas company's purpose to appoint a lady superintendent to go 
round and instruct the ladies in the proper use of the gas-stoves. 
As he had observed before, and others had remarked the same 
thing, servants were the greatest enemies to the extension of gas 
for cooking purposes; and he thought, if a competent person 
were appointed to go round and initiate mistresses and servants 
in the proper use of these things, much good would results 
Directors did not always see eye to eye with their officials; but 
the day would come perhaps when they would become more en- 
lightened. He had a very good man who had full charge of the 
fixing up of the stoves. He gave all the instruction he possibly 
could to the consumers, and, if a second visit was necessary, he 
attended to it. So far as he (Mr. Durkin) could gather in coming 
in contact with people, they spoke very well as to this man's 
ability in assisting them to employ the gas to the best possible 
advantage. 

Mr. F. G. CocKEY (Newport, I. of W.) considered it was an 
excellent thing for a company to have an office in the centre of 
the town. Of course, the circumstances of different companies 
varied so very materially that it was an impossibility for all 
companies to have a town office. For instance, the relative 
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sphere of control of the secretary and manager in varioas 
places was so very different. In one case, the secretary would 
be merely the clerk and perhaps legal adviser to the directors ; 
and in another case he would be practically the commercial 
manager of the undertaking. Then, again, if there was a town 
office, it was almost necessary, in order for it to be a success, 
that there should be a technical man in charge of the show- 
room — a man with sufficient technical knowledge to explain 
everything appertaining to the consumers' requirements. But 
the resources of small companies would not alwajrs permit of 
the employment of a man of this character. The manager's 
place was at the works — ^in the retort-house and the purifying- 
house— watching the details of manufacture ; and he required 
a fully competent man to take charge of the selling department 
— ^a commercial man, sufficiently technical to explain everything 
to the customers. He thought the tendency now was, if they 
did their best, to go beyond the second stage Mr. Humphryshad 
mentioned, and take the consumers in hand and try to educate 
them. In his case, they sent a man round to show them how 
to properly use their cookers and gas-burners, and to do any 
small repairs ; but they did not ask the consumers to call them 
in and abuse them for defective lights and apparatus which had 
been put in, in a more or less unworkmanlike way, by retail 
tradesmen. He thought all the members appreciated the prin- 
ciples that Mr. Humphrys had laid down in his paper; but it 
was simply their individual circumstances that might prevent 
them adopting them all. 

Mr. DuRKiN added to his previous remarks that in his case they 
had telephonic communication between the town office and the 
works ; and this he found an advantage, though the tinkling of 
the bell all day long was a sore point with him. (Laughter.) 

Mr. C. £. BoTLEY (Hastings) said, as already pointed out, the 
general principles mentioned in the paper were entirely those 
which, in well-directed concerns, were practised in these days. 
He did not think there was any question about the desirability 
of carrying out all the means that Mr. Humphrys suggested for 
developing consumption and giving the consumers information. 
There were three attitudes mentioned by Mr. Humphrys in his 
paper — the indifferent, the conciliatory, and the enterprising. 
Now, he (Mr. Botley) hoped there was no one present — ^he did 
not think there was anyone — who had ever been in the attitude of 
indifference. He could not himself see that the desire for im- 
proving consumption in every possible way was not as keen in 
the past as it was at the present time. The means, it was true. 
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were not so great then ; but still there was a good deal to be 
done in those days. He could not imagine a state of things 
where the indifferent attitude was struck. If people had not 
the means of largely developing consumption, how could they 
be expected to do it ? Then he could not imagine an engineer 
not practising the conciliatory attitude. He had so many cases 
of complaint to meet — imaginary or real — that if he was not 
conciliatory he would soon find himself in a bad way. The 
enterprising attitude, too, was one which was very much pushed 
in these days. For some years past, they had at Hastings 
developed the enterprising attitude. They had given every 
facility for people to get the best light possible, and they also 
rendered a great deal of gratuitous assistance in various ways. 
With regard to the question of cooking-stoves, he might men- 
tion an example of what had recently been done at Hastings. 
One or two complaints came in from users of cooking-stoves. 
They got on fairly well with them, but said they would like to 
see how a cooking-stove was managed. The Company there- 
upon engaged a lady to come down to Hastings, and invita- 
tions were sent out to the consumers to attend the Company's 
ofHces, where the lady referred to showed them how to use the 
cooking-stoves to the best advantage. This, he need hardly 
say, was highly appreciated, and resulted in a great increase of 
business— due simply to the enterprising way the matter was 
taken up. 

Mr. J. T. JoLLiFFE (Ipswich) said he was quite at one with 
Mr. Humphrys in the principles set forth in his paper. They 
had for many years at Ipswich had offices in the centre of the 
town ; and they had been of untold advantage to them. He 
would go further, perhaps, than Mr. Humphrys. He would not 
only do everything that Mr. Humphrys did, but he would also 
employ a skilled official who could go round and explain every- 
thing that could be explained, and could advise in every direc- 
tion. Not only that, but he would also (as they did, as a matter 
of fact) employ a woman — not perhaps a lady, as Mr. Botley 
said — who thoroughly understood the use of the gas-oven, and 
was able to explain to anyone who wanted such information the 
use of it. They had also found an advantage in having lecturers 
who were able to give demonstrations in the town offices to the 
consumers. These lectures were carried on for a long period ; 
and invitations were sent out in every direction. The result of 
this was a considerable amount of good. In addition to this, he 
thought it was highly desirable that gas companies should try, 
as far as possible, to get the whole of the gas-fitting business 
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Into their own hands. If there was a house to be fitted ap* the 
ofdinaxy gas-fitter seemed to go abont H with an otter disregard 
of what was really needed ; and it was only after the poor con- 
snmer got into the honse that he ioand oat how the work had 
been ezecnted. Only two or three months since, an example of 
this came under his notice. There were some new booses* 
letting at £60 a year, which were fitted op by gas-fitters employed 
by the boilders ; and, as soon as tenants got into the hooaes, they 
had to apply to the Gas Company for assistance. The booses 
were so scandaloosly fitted op that there were leaks in all direc* 
tions, and the pipes were far too snuJl. If gas compaiides woold 
work with the idea of getting as moch of the gas-fitting into 
their own hands as they coold — ^not so moch for the profit as to 
have the work done in a satisfactory way for the consomer— they 
woold be doing both the consomer and themselves a great deal 
of good. 

Mr. W. E. Price (Hampton Wick) entered a protest against 
the first paragraph of the paper. He did not think that, taking 
the gas industry as a whole, it was right to say they had treated 
the consomers in the way there described, nor did he think it 
wise it shoold go forth that a gas manager in a meeting of this 
sort had said that consomers had been treated in that way. 
They did not know where the paper might get to ; and it might 
be brooght op against them by a consomer, who woold say : ** 1 
told yoo so — ^yoo osed to be indifferent, and now one of yoor own 
men says so himself." He did not think, in the discossion, it 
had been agreed that this was the case. 

Mr. R. Watson (Hertford), referring to the cost of the main- 
tenance of incandescent homers, said it seemed to him the com- 
parison between incandescent homers and stoves was scarcely 
a fair one. Stoves coold not be broken in the same way as 
mantles; and to take over the maintenance of incandescent 
mantles appeared somewhat risky. It woold be of service to the 
members, in introdocing this bosiness, if they had a few figores 
on the point, which woold add to the value of the paper. At 
Hertford, which was a comparatively small town, they had a 
town ofiice, and in conjunction with it they dealt with the rental 
work. They also had a fitting-shop and fitting bosiness and 
show-room. The fitting business answered not so much as a 
business, but they got the whole of the fitting in the town in 
their own hands, with the result that they were able to see that 
the correct sized pipes were satisfactorily placed in the houses. 
So much were the Gas Company trusted in this respect, that 
they not only obtained the custom of the private consumers, but 
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they also did the bulk of the work for the builders in the town-* 
of course, at a reduction for them. 

Mr. HuMPHRYS said he did not think that moch had occurred 
in the remarks made upon the paper which called for a reply. 
Of course, as he had already observed, the experience of others 
might be different from his own ; but what he had said in the 
paper was based on his own experience during something like 
thirty years. As to the maintenance of incandescent bnmers, 
he considered it a great mistake to say they would maintain 
burners at 6d., gd., or is., as the case might be, because so much 
depended on the position of the burners. In a place of worship, 
a museum, or a reading-room, where there were no labouring 
or mechanical operations going on, the maintenance was a mere 
nothing ; but, on the other hand, in a factory or a public-house 
or a club-room, the maintenance might come to a considerable 
sum. In his own case, he undertook maintenance at varying 
prices. In some instances, they had put in the fittings, and the 
maintenance was included in the cost of the fittings under a 
seven years* contract ; and in other cases, they had undertaken 
the maintenance at 6d. per burner per quarter. In one case he 
undertook it at lod. per burner per quarter. They had a staff 
of three or four men told ofif to get their hands in; and they 
became very expert at dealing with the burners. He found 
that 6d. per burner per quarter was a very good estimate for 
the maintenance of the burners. 

Mr. Watson : In private houses ? 

Mr. HuMPHRYs : Yes. Continuing, he said he did not under- 
take less than a dozen burners on these terms. The men cleaned 
the chimneys ; and the charge included renewal of mantles. 

Mr. Watson : Is labour included in the price named ? 

Mr. HuMPHRYS answered that, where there were a few hun- 
dred mantles to deal with, the labour did not amount to much 
per burner. The men could see to a good many burners in the 
course of a day. 



Mr. H. O. Eldridge (Tottenham) read a paper entitled — 

GAS SUPPLY BY AUTOMATIC METER. 

At the request of your President, I shall endeavour in this 
paper to lay before the Association some information, and to 
relate some of the difficulties, troubles, and successes we have ex- 
perienced in the commencement and continuation of gas supply 
by automatic meter. I do not suppose much of the information 
will be new, or of a nature greatly different from that encountered 
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by members of the Aaaociation in the promotion of work of this 
description. 

The opening attempt by my Company was made in 1893, at 
the end of which year we liad about 70 meters in nse. At the 
close of the present year (1899), the number will exceed 8000 ; 
ours being, I believe, the first case in which the number of slot 
meters has exceeded the total of ordinary consumers. Our 
district is weQ situated for automatic gas supply; being only a 
few miles north of London, and well furnished with a service of 
cheap workmen's trains. The builders find that, no matter how 
£Btst houses are erected, would-be tenants apply, as occupiers, 
before the first brick is laid. They do not buUd here in terraces 
or streets, but lay out enormous estates at once, and soon 
convert what were smiling green fields to row upon row of bricks 
and mortar, all consisting of cottage property or smaU shops, 
for which the slot meters are suitable, and are ei^erly applied 
for. By a little judicious canvassing, fully 75 per cent, of these 
occupiers can be induced to bum gas. In most cases, the house 
is inhabited by only one family ; and there is not the trouble and 
continual expense to the Company that is entailed where lodgers 
are supplied. Though extending so fast, we have in this district 
still vast tracts of market fields and agricultural lands that leave 
ample scope for time to come. 

The 1898 Collection. 

It may be of interest to state first the particulars of our last 
year's collection (1898). But I will mention, in parentheses, that 
we are charging for ordinary supply 38. per 1000 cubic feet ; and 
by slot meter we furnish 22 cubic feet per penny. Many of oar 
first meters were set at 38. 8d. per 1000 cubic feet, or 22^ feet 
per penny ; and a large proportion of these are still in use. The 
gas consumption for the year was 85,800,000 cubic feet; the 
number of meters was 6860 ; and the money collected and paid 
to the bank, ;^i6,i30. This gives averages as follows : — 

Gas per meter 12,500 cubic feet. 

Money per meter ;^2 6s. lod. 

Price per 1000 cubic feet .... 3s. gd. 

Taking the total collection — ;f 16,130 — as a basis of calcula- 
tion, ;£'i2|87o is taken for cost of gas at 3s. per 1000 cubic feet, 
and ;£'i029 for meter-rents at 3s. per year (which is our charge 
for an ordinary 3-light meter), leaving ^£'2231 for hire of fittings 
and additional slot charges. This equals about 6s. 6d. per year, 
or i^d. per week, for each house. With 12,500 cubic feet 
registered on an average by each meter, and paid for at the 
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rate of 3s. gd. per 1000 cubic feet, the excess payment, after 
deducting gas at the ordinary price (3s.)» is 9s. 4d. for each house. 
I have taken the excess cost of fixing slot meter and fittings 
above ordinary to be — 

Labour, pipes, and fittings £:t o o 

Service . • • o 10 o 

Slot attachment o 18 o 

Total ;f3 8 o 

The I OS. stated for service does not cover the cost, but repre- 
sents the additional loss as compared with ordinary meters, the 
cost of the services to which are partly paid by the consumers. 
The 98. 4d. yearly has therefore to provide — 

{a) The extra cost of collecting and booking small accounts. 

(b) Interest on £s 8s. capital, which, at 4 per cent., amounts 

t0 2s. gd. 

(c) Rent of meter, which, for ordinary 3-light, is charged 3s. 
{d) The attention to, and responsibility for, internal fittings, 

flexible tubes, &c., and the upkeep of the same. 
(c) Finally, whatever sum is thought advisable to write off the 
value of the fittings, &c., from year to year. 

This calculation of cost of supply and erection is based only on 
the excess cost for gas by slot meters, and is in every way inde- 
pendent of distribution in the ordinary manner. On the ques« 
tion of cost of collection and inspection, I shall speak later. 

ACCEPTAMCE OF ORDERS. 

One of the first causes of success in automatic gas supply is 
the careful selection of the class of property to be accepted. 
The ideal is the happy medium between villas and slums. We 
only give one description of fittings, and in not much variety ; 
and houses of the better class— say, ranging from ^^30 rental 
upwards — are not generally profitable. When we have been 
induced to fit these up for a consumer, he has often been dis- 
satisfied after the work is completed. For good and lofty rooms* 
better fittings than we supply are required ; and although one 
consumer may be satisfied, on a change in the tenancy of the 
house we have been requested (sometimes not at all politely) to 
clear them away. Of course, loss is then incurred. 

The best kind of house is undoubtedly that purchased, or 
being purchased, by the tenant, and inhabited by clerks, 
mechanics, or skilled labourers. These are not likely to remove, 
as a large proportion of our customers are constantly doing. 
They have an interest m ^the house, and in the keeping of it in 
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reptir ; and when (mioc it is nicely completed, they will tarn oat 
excellent oonsomerq, and give very little troable. Workshops 
cannot be supplied satisfactorily by slot meter. The gas is not 
reqoired as a role except for a month or two in mid- winter ; and 
daring the remainder of the year the meter and fittings produce i 

no profit, and, being in the way, are liable to damage. Orders j 

for lighting stables should also be refused. The consumption 
is always small, and the fittings are likely to deteriorate. An 
eminent solicitor living in our district had his stables supplied 
by slot meter; and the money collected during a period of two 
years amounted to the magnificent sum of one shilling and six- 
pence. Small shops in our neighbourhood are good and large 
consumers — but troublesome, as they often change hands, and 
each incoming tenant requires alterations according to the 
nature of his business. On the other hand, when a good busi- 
ness man finds his shop a success, he generally prefers to change 
the system for a supply by ordinary meter. 

It is becoming usual now, in closely populated districts, to 
erect suites of rooms in flats one above another, each portion a 
distinct tenement, but generally entered by a stairway or passage 
common to all. The automatic gas supply is suitable and easily 
furnished to such buildings ; but care should be taken to place 
the service to all levels before the building is completed, and each 
meter should be placed, not in the common passage, where it is 
likely to be tampered with, but under the protection of the 
responsible consumer. 

The fittings we supply consist of a«24ight chandelier, with cup- 
and-ball joint, but without hydraulic slide, and three pendants 
or brackets as required ; one having an extra cock for the flexible 
tube and boiling-burner. The inspector who accepts the order 
carries a numbered photograph illustrating the fittings, to enable 
the customers to select from. He settles the position of the 
fixtures, and gets signatures to the consumer's contract, and the 
consent of landlord to fix and remove the fittings if required. 
The orders to place gas-fittings, after the meter is fixed by the 
Company's workmen, are handed to our contractors, who com- 
plete the fitting of each house at the agreed rate of one guinea 
per house for labour, pipes, &c., after which the work is examined, 
and if satisfactory the accounts are passed for payment. 

Stoves. 

As an experiment, our Company fixed without rent or charge, 
and in connection with slot meters, about 50 small gas cooking- 
ranges, to ascertain if the increased consumption of gas would 
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warrant any farther ontlay in the same direction. I think the 
subject of gas-cookers, and the different conditions under which 
they are provided by gas companies, is a question which up to 
the present has hardly received the attention it deserves. This 
laatter may be partially beyond the scope of my paper ; but 
stating the result of our experiment, and the opinion formed 
therefrom, will, I trust, call forth some very valuable remarks 
as the experiences of others on this subject. 

Our experiment was a dismal failure. The excess consump- 
tion on an average was only about 2000 cubic feet per annum 
where the free cooker was placed, showing a return of is. 6d. in 
the extra or ** slot " profit. The expense of obtaining and fixmg 
these was over £z each. Interest on capital alone would, there* 
fore, more than absorb any profit from the increased consumption 
of gas, and leave nothing for depreciation, repairs, and changes. 
We have made no more experiments in this direction. 

I cannot but compliment the manufacturers of gas cooking- 
stoves on the perfection which they have attained, and the 
wonderful economy with which the work is performed. But this 
very economy is an advantage in which the gas companies have 
no share. They bear all the heavy original outlay in purchasing 
and fixing, and afterwards the constant attention and repairing 
required ; while the rental charges in many cases are scarcely 
sufficient to pay for the depreciation of a machine which is at 
once fragile and liable to injury. Gas cooking-stoves have so 
thoroughly established their utility, and are so generally recog- 
nized as the cheapest and most reliable means of domestic 
cooking, that some alterations in the present systems, whereby 
the expense is more equally divided, should not be a matter of 
great diiEculty. 

Collection. 

Under the old system of collection, the boxes are emptied 
twice each quarter, and the proceeds paid directly into banks, 
of which we have eight branches in our district ; each day's 
work being compared with the bank-slips, so that a good check is 
obtained on the collector and his collection lists. The necessity 
of paying in before closing of banks, however, makes the after- 
noon a short one ; and fifty accounts were reckoned a good day's 
work. By this system, the collector had no cash to take home 
or leave at the office after his day's work was done. 

Wishing to increase the number of collections each day, we 
have lately allowed some of our best men the opportunity to see 
what they could do at collecting on piece-work ; the price paid 
being |d. per meter. Each man is given a district of about 
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800 accoants ; and he is allowed to work his own hours, bat 
is held responsible for the safety and correctness of his work« 
This has effected a great saving. The old system cost more 
than 88. per 100 accounts. Under the new, the price is 6s. 3d* 
The collectors like the new plan, as it enables them, by working 
longer hoars, to increase the amount of their wages considerably I 

—especially where the banks are conveniently situated, and the \ 

neighbourhood thickly populated. ' 

' The collectors are provided with strong paper bags for coppers • 
each bag holding 5s., and stamped with the amount and the Com- 
pany's name. It is a fact that for the last four years the banks 
have accepted these bags at the stamped value, and have supplied 
their customers with them without a single case in which the 
amount has been disputed. 

This collecting work is heavy manual labour, and needs strong 
and vigorous men. Ten pounds* worth of coppers, with collect- 
ing bags and books, will weigh close on 56 lbs. The work is often 
dirty and disagreeable. Men are brought into contact with a 
good many family affairs that are usually kept in the background 
— with dirt, sickness, and sometimes death. 

Concluding Remarks. 

I have endeavoured, in this paper, to give some outlines of the 
conditions under which my Company have carried this now im- 
portant branch of gas engineering to a successful issue. Many 
others, probably working in the same direction, have obtained 
better results ; but, before concluding, I should like to remark 
on the satisfaction expressed by our customers, when they have 
ence got acquainted with, and accustomed to, the system of 
lighting their houses by automatic gas supply. They seem 
almost to dread a return to their old plan of paraffin lamps, 
with the accompanying dangers and disagreeable smells. The 
owners of property and the agents who represent them are 
almost without exception in favour of our supply. They willingly 
assist by giving us notice of changes and removals. They con- 
sider the value of their property is enhanced, and the class of 
their tenants improved, by the introduction of the system. 
I'he houses are kept in better condition ; and the constant in- 
spection of collectors in uniform, who call so many times daring 
the year, and who are necessarily invited into the interior of the 
house, must have its effect in bettering the conditions of the 
inhabitants, For where light is, cleanliness must follow and 
crime cannot hide ; for the dark places of the earth are the 
habitations of cruelty. 



SOUTHERN ASSOCIATION. 353 

Discussion. 

The Chairman observed that the paper contained a great deal 
of interesting information ; and some of it might be very useful. 
He was sorry to hear of the experience at Tottenham in regard 
to the hiring-out of cookers, because he believed it was quite 
opposed to the experience of a good many other companies. As 
to the remark Mr. Eldridge made respecting the stove makers, 
he (the Chairman) thought that he could quite endorse it. At 
all events, those buying gas-stoves should be very careful in 
making a selection. Some stoves were got up in a very trum- 
pery way ; and cost a great deal for repair at a very early stage 
of their use. 

Mr. J. W. Helps (Croydon) said he should like to thank Mr. 
Eldridge for having so kindly come forward to assist the Asso- 
ciation with his paper. At the same time, Mr. Eldridge would 
excuse him for saying that he felt perhaps a little disappointed 
at the manner in which he had treated the subject, because it 
seemed to him it really resolved itself naturally into a question 
of £ s.d. What they wanted to know was whether this system, 
under the conditions in which it was worked in connection with 
their various companies, really paid its way. If the author, 
instead of giving them the figures in the way he had done, had 
worked them out at so much per looo cubic feet, the members 
could, having their own figures at their fingers' ends, have 
compared what they were doing in their own several towns with 
what was being done at Tottenham. He knew that it was the 
custom generally, when looking at the vast growth of the pre- 
payment system, to consider it simply from the point of view of 
the number of consumers one had ; but when one looked at it 
from the amount of gas, or rather the percentage which the 
quantity of gas used under the prepayment system bore to the 
total quantity, he thought then they would be somewhat sur- 
prised at the smallness of the proportion. At Croydon, where 
the system had been in use exactly ten years (in the town 
itself it was the prepayment system, and the automatic was only 
in use in one small district), he found that, in the year ending 
June 30, 1898, the total quantity of gas sold under the prepay- 
ment and automatic systems was only something like 13 per cent, 
of the total. This was accounted for by the fact that, while the 
average amount of gas used by a consumer under the ordinary 
system was 54,380 cubic feet, that used under the prepayment 
system was 18,311 cubic feet, and that used under the auto- 
matic system only 16,000 cubic feet. They had had a good 

2 A 



354 SOUTHERN ASSOCIATION. 

opportunity of compariog the two systems — ^the prepayment, 
whereby an amoont of gas was turned on and paid for, and a 
receipt given by the inspector at the time of his visit, and the 
penny-in-the-slot, or automatic, system, to which Mr. Eldridge 
had more particularly alluded. In Croydon, under the prepay- 
ment system, they charged a regular rent of 2d. a week for the 
fittings, and under the automatic system the extra charge 
was gd. per looo cubic feet. If the members would bear with 
him for a moment, he might point out how, from a pecuniary 
point of view, the three systems compared. In the first case, he 
found that the total amount of money which, in Croydon, was 
laid out on an ordinary consumer — that was, the capital outlay 
— was £2 188. 5d. The gross amount there received for gas per 
1000 cubic feet was 2s. 9*6d., including meter-rent. The cost 
of collection, 10 per cent, depreciation, and the various other 
charges (bad debts and inspectors), totalled to 2'28d. ; leaving 
2S. 7'32d. as the net amount received for gas — that was, with 
the charge of 2s. 8d. per 1000 cubic feet, only o 68d. less than the 
actual amount charged. With the prepayment system, they 
found the total capital charge in Croydon, exclusive of a stove 
(because, the 2d. being a regular charge, and having nothing to 
do with the gas-stove, they could fairly charge the ordinary rent 
for the stove, which could not be done under the automatic 
system), was £/^ 9s. gd. The gross amount received for gas, 
including rent, was 3s. 2'54d. The total charges for collection, 
10 per cent, depreciation, inspectors, &c., came to 879d., giving 
them a net amount of 2s. 5'75d. In other words, they received 
2*25d. less than the price of gas — viz., 2s. 8d. per 1000 cubic feet. 
Thus, they were actually supplying gas to the prepayment con- 
sumer in Croydon, at somewhere about i^d. less than to the 
ordinary consumer. Then they came to the automatic system, 
which was in use in the Carshalton district. There the capital 
charge, including a stove, came to £7 8s. 5d. ; the stove in some 
cases being a large one, and sometimes costing as much as £^, 
They did not limit the cost of them, because their experience 
was different from Mr. Eldridge's. They found that the stove 
did very considerably increase the amount of gas used per con- 
sumer. In that district, the gross charge for gas under the 
automatic system was 4s. 2d. per 1000 cubic feet. Taking from 
this the various charges — is. 2*i5d. — left 2s. ii*85d. ; and the 
ordinary price of gas in Carshalton being 3s. 5d., the amount 
received from the automatic consumers was 5*i5d. less than 
they were charging the ordinary consumers. The cost deducted 
from the gross figure was rather raised by the fact that he had 
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taken lo per cent, depreciation on a very large sum ; but if he 
took the cost of the cooker away, it would be found that, prac- 
tically speaking, it made a difference of about 4^d. upon the 
price charged to the automatic consumer, which was exactly the 
same as that charged to the ordinary consumer. But if they 
had not the stove, they would not have the gas ; and therefore 
the divisor in that case would be smaller, and probably would 
bring it to just the same. This went to prove the fact that 
really the automatic consumer was treated rather too leniently. 
The gd. per looo cubic feet did not really pay ; and the ordinary 
consumers suffered accordingly. This did not appear to him to 
be quite fair. Going again to the question of stoves, he said it 
was a very important one, and one in which they were now 
taking a great deal of interest in Croydon, with the view of 
deciding whether it was fair to charge any rent whatever 
to the automatic consumer for the stove. He had taken out 
at random two instances that morning. In one case, a con- 
sumer on the automatic system in Carshalton was using, on 
an average, 59,000 cubic feet of gas in a year. Now, if they 
took these figures, and examined them carefully, it would be 
found that, deducting all charges from this man's account, he was 
paying the Company full rent for everything, and putting into 
their pockets 15s. besides, because they were charging him gd. 
per 1000 cubic feet on the whole of the 59,000 cubic feet. Taking 
the case of another man only consuming 10,000 cubic feet a 
year, they found the Company were out of pocket to the extent 
of 5s. 6d. If, therefore, they went on charging the large con- 
sumer a rent for his stove, they would be making him pay twice 
over. He (Mr. Helps) would like to find out whether it was not 
possible to adopt some sliding-scale method, and not always take 
from the consumer 9d. per 1000 cubic feet, if he used a large 
quantity of gas. It seemed unfair to do so ; and what he would 
like would be some system of regulating the extra charge per 
1000 cubic feet according to the amount of gas burned. With 
their prepayment system in Croydon, charging regularly a rent 
of 2d. per week, it did not matter whether or not they charged 
rent for the stove. It was perfectly fair, one way or the other ; 
and it was simply a matter for the Company to decide. He 
made these remarks because he wished to point out that so 
far this prepayment system had been wofully neglected. He 
believed, having had the two systems working side by side, that 
this one was absolutely the cheaper. In Croydon, i'79d. per 
1000 cubic feet covered cost of collection, while in the Carshalton 

district it cost i*86d. It was usually thought that one of the 

2 A 2 
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great disadvantages of the prepayment system was that the cost 
of collection was so mach more than in the case of the aatomatic 
meters; but these figures rather disproved this. He wished to 
stand somewhat as a champion of the prepayment system ; and 
he would ask those who were thinking of adopting one or other 
of the systems, to consider whether the prepayment system was 
not worthy of adoption in some towns. 

Mr. W. £. Price (Hampton Wick) said he could quite bear 
out what Mr. Helps had stated with reference to cooking-stoves ; 
but in his district they, of course, had nothing like the quantity 
fixed that there were in Croydon. His experience was that, 
unless the slot consumer had a cooker, he was not worth 
having. The slot consumers were charged the same proportion 
as rent ; and, with the cooker, they found that, as Mr. Helps 
had said, it did not work out quite fair to the big consumer. In 
some cases the rent of the meter and cooker came to far and 
above what it should do ; but it was difficult to know what to 
do under the circumstances. It hardly seemed satisfactory to 
have more than one price under the coin- meter system. It 
would cause great dissatisfaction ; and besides they could not 
very well set the meter at one point for one consumer, who 
would probably disappear in a few months, and be followed by 
another whose consumption would necessitate a change again. 
He had not had any experience of the prepayment system of 
Supply in use at Croydon ; but his objection to it was one that 
had been raised by consumers using the shiliing-in-the-slot 
meter. Where there had been a large amount of gas used, he 
had visited the consumer who bad a shilling-in-the-slot meter, 
and he objected to it— his reason being that he could not con- 
trol the consumption, and consequently did not obtain that 
economy with the shilling slot that he was able to secure with 
the penny slot, as he was unable to check the servant. It 
seemed to him (Mr. Price) that the prepayment system was even 
worse in this respect, because he took it that a man on the pre- 
payment system would pay more than a shilling on each collec- 
tion ; and there was thus practically no check on the servants. 
In his district, the meters were in use for this object as much as 
for anything else. It was unlike Tottenham in that it was a 
residential district mainly, and had practically no labouring class 
population. Therefore, for the reason he had mentioned, the 
prepayment system would be much objected to by his class of 
consumers. 

Mr. F. W. Cross (Lea Bridge) said if their esteemed President 
had been with them that day, he would no doubt have put in a 



J 



SOUTHERN ASSOCIATION. 357 

word, following the remarks of Mr. Helps and Mr. Price, that 
would have explained the statement made by Mr. Eldridge in 
regard to the use of stoves* His (Mr. Cross's) district bordered 
on that of the Tottenham Company ; and he could quite believe 
Mr. Eldridge when he said that stoves were not suitable there 
in connection with the slot-meter system. The class of people 
who used these slot meters there was quite dififerent to what 
would be found in Mr. Price's neighbourhood, where they would 
take the stoves. He thought in his own district stoves would 
not be suitable, because he would get exactly the same class of 
consumer as they had in Tottenham. However, from his present 
experience, he thought he should do better by leaving stoves 
alone; and the only thing he would push with his consumers 
would be boiling-rings. He believed these were the most suit- 
able; and perhaps he might put in a small griller for use in 
the early mornings. He thought the point as to the class of 
consumer should be borne in mind in considering Mr. Eldridge's 
paper ; and it should not be said that, because Mr. Eldridge had 
found that stoves did not pay, they would not pay anywhere 
else. There was only one little point he should like to put to 
Mr. Eldridge. He said : ** On the other hand, when a good 
business man finds his shop a success, he generally prefers to 
change the system for a supply by ordinary meter.'* Now, as he 
(Mr. Cross) had said, he had not gone into the slot-meter busi^ 
ness. With an increase of 20 to 25 per cent, per annum, he 
thought he was better without it. They had, however, a system 
of monthly supply and collection ; and they furnished fittings on 
hire, and charged a rental of so much per week. He should 
like to know from Mr. Eldridge what he did in regard to the 
fittings left in houses, when a consumer changed to the ordinary 
supply. 

[At this point, Mr. Morton had to leave the meeting, and the 
Vice-President (Mr. D. Irving) thereupon took the chair.] 

Mr. W. B. Randall (Waltham Cross) said he noticed the 
author mentioned that, to facilitate collection, they had started 
a piece-work system. It occurred to him (Mr. Randall) that 
this was possibly liable to be false economy, for the reason 
that, in collecting from slot meters, there were oftentimes little 
trivial things that could be attended to by the slot- meter 
collector. But if he was on piece-work, his natural inclination 
would be to make marginal notes in his book ; and then a fitter 
would have to be sent to attend to them, and this would add to 
the cost of the system. He had had considerable experience 
of slot meters ; and, like Mr. Helps, he found stoves did pay them 
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very well indeed. They ware now in the position of having 
140 to 150 per cent, more aatomatic meters than ordinary ones, 
and be was snre their increase of consumption had been very 
largely helped, both in the automatics and ordinary meters, by 
the cookers. They fonnd in many cases where people started 
with the automatic meter, that they changed after a time to the 
ordinary meter ; and it caused an introduction in this way which 
otherwise they might not have had. He found that a boUine- 
ring, too, frequently led to the adoption of a stove. The consu- 
mer wanted greater facUities ; and then they supplied him with 
a stove. The stoves had answered very well indeed. Naturally 
the character of the district had to be considered. What might 
be unsuitable in Croydon was very suitable in the vicinity of 
Tottenham; and where there was an artisan population, the 
automatic system was undoubtedly a great success. 

Mr. F. G. CocKEY (Newport, I. of W.) said, as contrasted with 
Mr. Humphrys* paper, this contribution of Mr. Eldridge's was 
a most interesting one, and bristled with matter upon which 
every member would possibly form a different opinion fro m his 
own experience. Personally, with reference to the remarks 
about cookers, he had had to fit up houses on the slot system 
as opposed to the prepayment system Mr. Helps had mentioned ; 
and he had come to the conclusion that the cooker was a 
necessary part of the fittings— that, without a cooker, the slot 
system was hardly worth having. He might say they confined 
themselves to one pattern of cooker — small and strongly made — 
but it was ratber early to speak about what the life of the cookers 
would be, because he bad not seen one perceptibly the worse 
for wear, except for dirt. Speaking of cookers of larger size* 
even after ten or twelve years' use he had not seen one worn 
out. Although he had not been able to get figures to show 
what the ma intenance worked out at, he was quite convinced 
it would be very small. There was a question that had pre- 
sented itself to him, and no doubt to others, as to how these 
cookers and other parts of the free fittings should be treated — 
whether a portion of them should be charged to capital. It 
seemed to him to have rather an important bearing upon the 
apportionment of the excess charged on the slot meters. His 
idea was that the cookers, which were permanent and durable fit- 
tings, should be charged to capital. In his own case, they charged 
the meter and services direct to capital ; and he thought the 
cookers should also be charged to capital. He took it that the 
amount of maintenance required by them would be a very small 
addition to the ordinary maintenance charges to revenue. With 
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reference to Mr. Helps*s remarks in regard to bis experience at 
Croydon, one had, of course, to take into consideration the local 
circumstances. Croydon was one of those places where the 
majority of the people earned good money ; and it was probable 
the prepayment consumers readily planked down 5s. or even 6s. 
[Mr. Helps : No ; is. or is. 2d.] But in a town like his own, 
where the population was decidedly poor, it was very difficult 
to get people to pay for anything in advance. They were per- 
fectly willing to pay a penny ; but they would not pay out a 
shilling if they could help it. But this, of course, was a matter 
of local circumstance. As to the question of limiting the size of 
houses fitted up, their limitation was houses of £20 rental. 

Mr. W. B. MiMMACK (St. Mary Cray), speaking with an experi- 
ence of 500 automatic meters, said he could not help thinking 
that the whole question was one of margin. Automatic meters 
could be made to pay if a sufficient margin was left for the 
purpose. Some years ago, 8d. or gd, was suggested as a figure 
that was ample to cover everything ; but it was not sufficient if 
cookers were put in. Experience had proved that the auto- 
matic system without a cooker was not worth having. In his 
district, the cooker was the one thing that was necessary to 
make the automatic installations (if he might call them so) a 
success. But he found that the cookers required a good deal 
of attention ; and every now and then they saw that they were 
not used so well as they should be. The cookers had then 
to be taken out, and sent up to the makers, in order that 
they might be repaired. This entailed a considerable outlay ; 
and therefore, in order to cover what looked like being rather 
greater expense than was generally anticipated, they allowed 
a larger margin than was usually adopted. He thought Mr. 
Helps said that he found the automatic consumer was being 
treated to the tune of sd. per 1000 cubic feet better than the 
ordinary consumer. He (Mr. Mimmack) found that this was 
just about the figure — that was, between gd. and is. 2d. was the 
figure that should be taken. In his case the ordinary consumers 
were charged 3s. lod. per 1000 cubic feet, and the automatic 
consumers 5s.; and they found they had only just sufficient 
to cover the expense of depreciation and the interest on the 
money laid out. He might say, too, when they first started they 
had a rush of undesirable applicants — people whom they felt 
sure would never make the system a success. They therefore 
cast about to find a means of choking off the warst ; and they 
ultimately decided to fix an application fee— only a low one— and 
to make a distinction between those who were applying simply 
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for Itghtiog and those who were asking for cookers, becanse the 

Company were anzionsthat they shoold take care of the cookers, 

and not go in for them when they only wanted a light in the 

kitchen or scnllery. Therefore it was decided to charge a fee of 

IS. to applicants who did not require a cooker, and 2s. 6d. to 

those who did. This had acted in a most satisfactory manner ; 

and the results they were getting from the consumers who paid 

28. 6d. were infinitely better than the results they obtained before 

the application fee. 

Mr. W. F. Broadberry (New Southgate) asked Mr. Eldridge 
how he arrived at the excess consumption of 2000 cubic feet per 
stove. He happened to be managing works on the borders of 
Tottenham ; and the paper was therefore of particular interest 
to him. He understood that at Tottenham, they simply fixed 
fifty stoves as an experiment, and they did not really know what 
these particular meters would have done without the stoves. It 
seemed to him that, if they had put the fifty stoves on to customers 
who were already burning gas through slot meters, and then 
compared the consumption of gas under the two conditions, Mr* 
Eldridge's figures would have gone a bit farther than they did 
at the present time. At Colney Hatch, they had been putting 
out automatic meters for four or five years ; and they fixed 
cookers as well. In most cases, he found the consumption by 
them was more than 2000 cubic feet ; it was, he thought, much 
nearer 10,000 feet. Regarding the difficulty as to the size of 
the stove, they only in the ordinary way used a small stove, for 
which they paid the makers ab out 259. These stoves met their 
own requirements and those of their consumers ; and not many 
of them wanted a larger one. They also let stoves in the ordi- 
nary way, and made a charge of 2s. to 3s. 6d. a quarter. If a 
slot consumer wanted a larger stove, they told him that they 
regarded his stove as worth is. a quarter; and if he had the 
size rented at 38. 6d., he must pay 2s. 6d. more for it. The con- 
sumer would do so ; and they got over the difficulty. 

Mr. F. G. Dexter (Winchester) said, with reference to the 
point raised by Mr. Price as to the difficulty of introducing 
shilling slot meters instead of penny ones, this was not his 
(Mr. Dexter*s) experience at all. He had had cases where the 
consumers had had some difficulty in placing in the meters the 
number of pennies they required to ; and they had applied to 
the Company for shilling slot meters in order to save trouble. 
This point showed how impossible it was to always apply the 
experience of one man to another's case, and particularly was 
this evident in the question just raised by Mr. Helps. He 
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(Mr. Dexter) noticed that it had been stated three times already 
during the discussion that prepayment consumers were not 
worth having, unless they had a cooking -stove. He' recognized 
this point so strongly at the comtnencement of their slot-meter 
career about five years ago, that he had done his best to get 
nothing but cooker consumers ; and four-fifths of those he had 
were only cooker con sumers, and without lights at all. They 
paid exceedingly well. As to the objection raised by Mr. Helps 
regarding consumers having to pay a heavier rate for the cook- 
ing-stoves by the automatic system in consequence of the 
quantity of gas being set at so many feet per penny, if they hap- 
pened to set the meter at such a rate that the rental was being 
practically paid twice or three times over, they were doing that 
man an injustice. At the time he (Mr. Dexter) occupied the 
chair of the South- West Association, he distinctly mentioned in 
his Inaugural Address that he strongly objected to the system 
of an extra charge for prepayment consumers at all ; and 
he had worked entirely upon the principle of having the 
prepayment consumers on the same rates as the ordinary 
consumers, taking into consideratioa the amount of rent the 
latter had to pay for their meters, and setting the slot meters 
at the number of feet per penny which they judged would pay 
the rent. If it was found that they had not allowed quite 
enough, the meter was corrected, and if they had allowed too 
much, it was also corrected ; and, at the end of a quarter, they 
returned whatever surplus there might be to the consumer. 
Cooker rents were paid quarter by quarter to the inspector as 
he went round ; and the consumers were allowed to have any 
sized cooker they chose, from is. to 4s. 6d. By these means* 
every slot consumer was placed in exactly the same position as 
the ordinary ones. He paid no more and no less, so far as they 
were able to manage it, than the ordinary consumer who had 
gas for lighting purposes only. 

Mr. Irving said that whatever differences of opinion there 
might be — and there were evidently great differences of opinion 
and great differences of experience with regard to slot meters 
— he thought they were all agreed that the Tottenham Company 
had been very successful in the letting out of these slot 
meters. So far as he was able to judge, the whole matter 
resolved itself into the question : Does it pay ? He ventured 
to think that the system of fitting up lights and cookers, and 
letting out slot meters, as it stood by itself on the figures 
given, did not pay in the long run. If they took the figures, 
they worked out something like this : There was an income of 
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£16^000, from which the gas at the ordiiiar7 cate was takeo and 
the meler-rents deducted* leavhig the sum of £2231 to cover the 
mterest 00 the large capital ezpenditiire, the extra cost of 
worldiig (becaoee he thought there most, withoot any doubt, be 
an extra cost), the wear and tear and renewals, and some 
amoont of depredatioo ought to come m. Now, he v ent or ed to 
thmk, apoo the nomber of meters mentioned m the paper, the 
som of money available would not cover the items he had 
named, presuming they allowed 5 per cent, interest. On the 
other hand, it must be clearly understood that there was alarge 
profit accruing to the Tottenham Company firom the sale of the 
85 million cubic feet of gas at 3s. per 1000 feet. This profit, 
assuming the ssrstem was made to pay its way — that was, that 
the amount of extra charge was sufficient to cover the cost of 
interest, maintenance, &c. (and maintenance must be understood 
in the sense in which it was understood in gas accounts — that 
was, to cover depreciation), then the Tottenham Gas Company 
stood well with r^ard to the system, because in the ordinary 
way they would have between £zooo and £3000 profit from the 
gas. Therefore this system of prepajrmeat meters was worth 
carrying out. The only thing was to take care that they did 
not unduly increase the capital; and he thought every company 
going into the system to the extent the Tottenham Company 
had done should clearly and definitely set aside a certain annual 
amount to wipe off the capital in a fixed period. He did not 
think any manager or official of any company would be justified 
in entering into this large capital expenditure without doin^ some- 
thing to wipe it off. 

Mr. Eldridge, in reply, said he stated distinctly in the paper 
that his calculations were based on the excess price of gas only, 
and not on the 38. per 1000 cubic feet. The Directors had 
already transferred from capital to a suspense account the cost 
of all the fittiogs fixed. Where a consumer changed from a 
slot to an ordinary meter, they generally got him to pay a rental 
of 2d. per week, or bay the fittings at a reduced rate. They 
never allowed the collectors to do anything in the way of 
repairs ; proper officials being sent, on a report being made to 
the office. With regard to the fifty cookers, they made the 
comparison with the average of fifty consumers without cookers ; 
and they so arrived at the 2000 cubic feet excess consumption. 
Speaking of cooking-stoves, they had had to revise their list of 
charges. They had had them as low as is. 3d. per quarter ; 
now the lowest was 28. 3d. per quarter — the list price running 
from 99., to 129., T59., and iSs. per annum. 
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Mr. Irving thoaght the consump tion of 12,500 feet per meter 
was above the average, with the exception of Croydon. 

Mr. Dexter said his average was 18,000 feet. 

Mr. BoTLEY ; And mine is also very much more. 

Mr. Irving remarked that, in a return published last year, the 
average did not reach 10,000 cubic feet. 

On the motion of Mr. J. Tysoe (East Greenwich), seconded by 
Mr. W. D. Child (Romford), a hearty vote of thanks was passed 
to the authors of the papers, who both responded. 

The business then closed. 



Before separating, the members had tea together. 



MANCHESTER INSTITUTION. 

QUABTEBLT MKSTINO, NOT. 25. 

This Meeting was held at the Midland Hotel, Bradford- 
Mr. R. G. Shadbolt, of Grantham, the President, in the chair. 

The Late Mk. George Ernest Stevenson. 

The President said his first doty was of rather a melancholy 
character. Before proceeding to the strictly business part of 
the agenda, he would ask the members to pass a vote of con- 
dolence with the widow and family of the late Mr. George 
Ernest Stevenson, of Manchester, whose worth and kindly dis- 
position were known to all the members. Mr. Stevenson was 
the Senior Vice-President of the Institution ; and, had he lived, 
he might soon have filled the office of President. The melan- 
choly circumstances of his death were greatly to be deplored. 

Mr. C. Wood (Vice-President) seconded the proposition. 

The vote of condolence was carried unanimously — ^the mem- 
bers rising in silence. 

The Hon. Secretary (Mr. S. S. Mellor, of Northwich) having 
read the minutes of the previous meeting, they were unani- 
mously adopted. 

The President then called attention to the fact that they 
were honoured by the presence of Mr. Doig Gibb, the President 
of the North of England Association of Gas Managers, and Mr. 
Wimhurst, the President of the Eastern Counties Association ; 
and he expressed the hope that these gentlemen would take 
part in the discussion of the papers. 

Memorial to the Late Mr. Ste venson. 

Mr. R. Porter (Elland) said no doubt it was generally known 
to the members that it was proposed that there should be a 
memorial to the late Mr. Stevenson \* and, as this was to be of a 
national character, it was thought desirable that the Institution 
should be represented on the General Committee. He would 

* The proposal referred to was made by Mr. H. £. Jones, in a letter to 
the Journal of Gas Lighting for Nov. 21, 1899. 
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therefore propose that the President and the Secretary he 
nominated to serve thereon. 

Mr. T. N. RiTSON (Kendal) seconded the proposition, which 
was carried ananimoasly. 

Election of Members. 

The following new members were duly elected : Mr. H. J. 
Robinson (Mossley) and Mr. T. D. Overing (Birstall). 

Election of President. 

The President said the Coancil were placed in an unfortu- 
nate position owing to the death of their Senior Vice-President, 
and by the inability of Mr. Wood to take the chair ; but he was 
happy to say that a gentleman had come forward who, he felt 
sure, would fill the office with credit — viz., Mr. Ritson, of Kendal. 
Those who were present at the meeting in May, when Mr. 
Ritson was their host, would remember the way in which he had 
catered both for their creature comforts and their intellectual 
welfare. He therefore proposed that Mr. Ritson be elected 
President for the ensuing year. 

The Hon. Secretary said it afforded him great pleasure to 
second the resolution. Mr. Ritson had been called upon at very 
short notice ; and he (Mr. Mellor) desired to thank him for having 
consented to take office. 

Mr. Wood supported the resolution. He thought it was due to 
the Institution that he should give his reasons for not accepting 
the office. The Corporation of Bradford, as the members were 
aware, had a rather ambitious scheme on foot ; and during the 
forthcoming year his time would be so fully occupied with this 
matter, and with extensions that were about to be carried out 
in the gas-works of which he had the management, that he felt 
it would not be to the interests of the Institution that he should 
take the presidentship. He was sure Mr. Ritson would make a 
first-rate President. 

The resolution was passed unanimously. 

Mr. Ritson, in returning thanks for his election, said he 
accepted the position with mingled feelings of pleasure and 
regret — pleasure, in that the members had done him the honour 
of thinking him worthy to be their President ; and regret that 
he was called upon under such melancholy circumstances. The 
late Mr. Stevenson was a gentleman for whom he had the highest 
regard ; and the many kindnesses which he had received at his 
hands would ever be present to his memory. He also regretted 
that Mr. Wood was unable to take the chair; but they would 
all sympathize with him in the circumstances which prevented 
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bim doing so. He (Mr. Ritson) was equally pressed in his 
own business; baving two Provisional Orders before Parliament. 
His bands were therefore very fall; and if be foiled to discbarge 
tbe dnties of tbe presidency as well as many able men bad done 
in tbe past, be boped tbe members would forgive bim. He bad 
a good Conncil to work witb ; and be boped bis year of office 
would be an agreeable one to all tbe members. 

Reading of Papers. 
Mr. Thomas Newbxgging (Manchester) read tbe following 
paper : — 

some disputed points in gas and water works 

legislation. 

I. — The Proper Amount of the Reserve Fund. 

II. — The Position of Certain Companies Working under a 
Provisional Order as regards their Borrowing Powers. 

My paper on this occasion is rather out of the usual run of 
technical papers submitted to a Gas Association for discussion. 
But it is only another exemplification of the fact that the gas 
manager of to-day has to be a good all-round man. 

There are a number of minor points in gas and water legis- 
lation on which differences of opinion exist on the part of Counsel 
learned in the law, and also of those whose duty or privilege it 
is to give evidence on Bills before Parliamentary Committees. 
The latter, being chiefly laymen, do not, as a rule (though there 
are exceptions), pretend to interpret the law; but when they 
venture so far — as occasionally they do, being to some extent 
justified by their long experience in the corridors of Westminster, 
and by their study of the Acts of Parliament — their unlearned 
opinion can only be taken for what it is worth. You remember 
the apt saying : *< The man who is his own lawyer has a fool for 
a client." That a man should be his own lawyer is a piece of 
advice the wisdom of which, to say the least, is questionable. 
I am not inclined to adopt it myself; and I do not recommend 
its adoption by others — remembering that a little learning is a 
dangerous thing. 

My excuse, however, for venturing to deal with these disputed 
questions at all is that most of our laws are made by men who 
are not lawyers themselves, but are gifted (many of them) with 
a large measure of common sense and business capacity ; and, 
that being so, it is surely permissible for the layman to try and 
settle exactly what was the mind and intention of his brother 
laymen who framed those particular laws. But even if that 
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were otherwise, an expert is perforce compelled to be half a 
lawyer. Indeed, from the very vantage ground of his stand- 
point, he is able sometimes to perceive, more clearly even than 
does the purely legal mind, the practical bearings of certain 
subjects. 

It is not my intention on this occasion to speak of the numerous 
minor points of difference to which I have referred (though there 
is here material for many a good paper), biit rather to select two 
matters of primary importance on which to offer comment. I 
propose, accordingly, to take the following points, which are of 
very considerable interest for those having to do with the 
administration of gas-works, and incidentally also of water- works 
undertakings. These are — 

I. — As to the amount of the reserve fund to which a statutory 
gas or water company are entitled, under the Gas- Works 
Clauses Act, 1847, and the Water- Works Clauses Act of 
the same year. 

2. — As to the borrowing powers of certain gas and water com- 
panies having Provisional Orders under the Gas and 
Water Works Facilities Acts, 1870 and 1873. 

First, then, as to the sum of the reserve fund. Gas companies 
working under the sliding-scale of price and dividend — that is, 
with a standard price of gas and a standard rate of dividend — 
are, as is well known, without limit as to the amount of reserve 
which they may accumulate, always provided that such reserve 
is made up out of profits which the Company are entitled to 
divide among the shareholders. That is to say, assuming a 
company are entitled under the sliding-scale to divide 11 per 
cent., and they elect to divide lo^ per cent., the sum represent- 
ing the i per cent, difference may be carried bodily to the 
reserve fund. Sliding-scale companies are, in fact, exempted 
from the operation of the provisions relating to the amount o^ 
profit to be received by the undertakers — viz., clauses 30 to 34 
inclusive, of the General Gas Act. About that there is no 
conflict of opinion whatever ; and therefore these may be put 
aside. 

It is the reserve fund of companies having a maximum price 
and dividend, which they are not allowed to exceed, that we 
have to discuss to-day. If we turn, then, to section 31 of the 
Gas- Works Clauses Act, 1847, 21°^ section 76 of the Water- 
Works Clauses Act, 1847, which are incorporated in the Private 
Acts of all statutory gas and water companies respectively 
(remembering, of course, as I have already said, that sliding- 
scale gas companies are exempted from the operation of clauses 
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30 to 34 of the Gas- Works Clauses Act, 1847), we find that it 

reads as follows: — 

If the clear profits of the undertaking in any year amount to a larger sum 
than is sufficient, after making up the deficiency in the dividends of any 
previous year as aforesaid, to make a dividend at the prescribed rate, the 
excess beyond the sum necessary for such purpose shall from time to time 
be invested in Government or other securities, and the dividends arising 
from such securities shall also be invested in the same or like securities, in 
order that the same may accumulate at compound interest until the fund so 
formed amounts to the prescribed sum, or, if no sum be prescribed, a sum 
equal to one -tenth of the nominal capital of the undertakers, which sum 
shall form a reserved fund to answer any deficiency which may at any time 
happen in the amount of divisible profits, or to meet any extraordinary claim 
or demand which may at any time arise against the undertakers ; and if 
such fund be at any time reduced, it may thereafter be again restored to 
the said sum, and so from time to time as often as such reduction shall 
happen. 

This seems clear enough at first sight. But when we come 
to look into it more closely, and try to interpret it, there is room 
for difference of opinion as to what it implies. This difference 
hinges upon the meaning which is attached to the expression 
** nominal capital " — the reserve may be " a sum equal to one- 
tenth of the nominal capital.*' N ow, what is the nominal capital ? 
There are those who contend that It includes the whole of the 
capital, both share and loan, which by their Special Act the com- 
pany are entitled to raise. Others, again, assert that it is the 
amount of capital issued, whether it is all paid up or not ; while 
others hold that the nominal capital is the actual paid-up capital 
of the company. Manifestly, the sum accumulated as a reserve 
fund will vary according to the interpretation which is given to 
the words of the clause. For example, a company may be 
entitled under their Act to raise, say, ;f20o,ooo by shares or 
stock and ;f50,ooo by borrowing — together ^^250,000. Ten per 
cent, on this amount as reserve is ;f 25,000. The company, how- 
ever, may only have issued ;£*i 00,000 stock and borrowed 
;f 25,000. On this amount, a 10 per cent, reserve would be only 
;f 12,500. Again, it may be that ;f75,ooo only is paid up, and no 
borrowing powers exercised. A 10 per cent, reserve on this 
would be ;£'75oo. So that, according as the words of this section 
of the Act are interpreted, the reserve fund of this imaginary 
company may be ;f 25,000, or jf 12,500, or ;f7500. 

The question then is : Which sum is the proper one ? They 
cannot all be right. Everything hinges, as I have already said, 
on the true meaning of the words ** nominal capital." My view 
is that the words intend only the share capital or stock actually 
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issued and paid up. That is to say, the nominal value of the 
capital as distinguished from its market value, which latter may 
be, and usually is, in the case of 10 per cent, stock, more than 
double the nominal value. 

The total capital which the company are entitled under their 
Special Act to raise is not nominal capital, but " authorized 
capital ; " and it is so described in Schedule B of the Gas- 
Works Clauses Act, 1871. In corroboration of this view, con- 
sider the spirit as well as the letter of the section. It is dis- 
tinctly stated that the purpose of the reserve fund is ** to answer 
any deficiency which may at any time happen in the amount 
of divisible profits.*' This being so, it is clear that nominal 
capital must mean the actual subscribed or paid-up capital, 
because capital issued but not paid up does not carry any divi- 
dend, and therefore there is no dividend to equalize. So, 
again, with authorized capital not issued. No dividend is pay- 
able on that, and therefore there is no deficiency to answer in 
respect of it. Ergo, nominal capital in the Act means capital 
subscribed or paid up and entitled to dividend ; and it cannot 
mean either capital issued but not paid up nor authorized 
capital unissued. 

But the section provides further that, besides equalizing divi- 
dends, the reserve fund is '* to meet any extraordinary claim or 
demand which may at any time arise against the undertakers." 
It is impossible to forecast what any extraordinary claim might 
amount to. The chances are against its being any such amount 
as could not be met out of the reserve ; and so I still hold that 
a reserve fund equal to one-tenth of the actual paid-up capital 
is what is meant both by the letter and spirit of the Act. 

It is quite true that section 30 of the Gas- Works Clauses 
Act, 1847, and section 75 of the Water- Works Clauses Act, 1847, 
both mention paid-up capital as being the capital on which 
dividend is to be paid ; and it might be inferred from this that 
there is a distinction between this paid-up capital and the 
nominal capital spoken of in the subsequent clauses, 31 (gas) 
and 76 (water). But, as I have already remarked, the spirit of 
the section, as well as the letter, which defines the object of 
the reserve fund, needs to be considered. 

Again, in the insurance fund clause introduced into all Special 
Gas Acts containing the sliding-scale of price and dividend, 
the sum allowed to be set aside is stated to be one- twentieth of 
the " paid-up capital " of the Company. It might appear from 
this, also, that the very fact of the paid-up capital being speci- 
fically named is a differentiation in principle from the term 

2 B 
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*' Qominal capital *' employed in regard to the reserve fund in 
the Acts of 1847. Bat I do not hold that view. My opinion still 
is that the two expressions mean one and the same thing ; bat 
the vagueness of the term ** nominal capital " having been re- 
cognized, it was decided to ase the clearer and more definite |i 
description " paid-up capital " in the later insurance clause. \\ 

It is urged that, in registering a company under the Companies ^ 

Acts, 1862-67, the expression is " nominal capital," and the regis- | 

tration fees are charged apon the authorized capital. That is 
so, no doubt ; but the term nominal capital here is a conven- 
tional expression. The case of a statutory company under the 
General Act is altogether different ; the reserve being restricted 
in its objects. 

I know various instances where the administrators of gas un- 
dertakings — directors and others — have taken it upon them- 
selves to interpret the law in this particular, and to raise the 
reserve fund to 10 per cent, of the authorized capital. These 
may be inclined to resent my dealing with the subject in this 
public manner — partly on the principle that sleeping dogs are 
best let lie, or that, as concerns themselves, where ignorance is 
bliss 'tis folly to be wise. I cannot, however, accept this dictum ; 
believing, as I do, that it is desirable in every way that fairplay 
as between both consumers and shareholders should prevail. I 
admit, however, that there is room for difference of opinion on 
the question ; and it is much to be desired that an authoritative 
decision of the Superior Courts were given on the subject. 

So much for the reserve fund. The other point with which I 
propose to deal is not of as wide interest as that of the reserve 
fund, because it concerns only a very limited number of com- 
panies ; but, as affecting the interests of these, it is well worth 
considering for a few minutes. I refer to the borrowing powers 
of certain companies (whether gas or water) working under a 
Provisional Order in the absence of a Special Act. 

When a non-statutory company seek for statutory powers by 
means of a Provisional Order under the Gas and Water Works 
Facilities Act, 1870, they must first be registered under the 
Joint-Stock Companies Act, 1862-67. This latter Act regulates 
the action of all such companies, even after they have obtained 
a Provisional Order, except where such Order expressly other- 
wise provides. 

It so happens that from 1870 (the year when the Gas and 
Water Works Facilities Act was passed) down to, and inclusive 
of, 1877, none (or, if any, not more than one or two) of the Pro- 
visional Orders granted to the newly-incorporated companies 
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contain provisions as to borrowing powers. The conclusion 
very widely drawn from this was that borrowing powers could 
not legally be exercised by such companies. This was an entire 
misapprehension. 

It was shown very clearly in the session of 1897, when the 
Bill of the St. Anne*s-on-the-Sea Urban District Council for the 
purchase by compulsion of the St. Anne's-on-the-Sea Gas Com- 
pany's undertaking was before Parliament, that the Company 
possessed unlimited borrowing powers under their Memorandum 
of Association. The credit for making this clear is primarily 
due to Mr. John Woodcock, of Haslingden, the Gas Company's 
Solicitor, to whose energy and ability, also, the eventual defeat 
of the District Council's Bill was largely due. 

As a matter of fact, the Act of 1862 puts no limit on a com- 
pany's power to borrow ; and unless a Provisional Order subse- 
quently restricts the power, it can be exercised to such extent 
as may be prudent on the part respectively of the borrower and 
lender. All (or nearly all) the companies incorporated by Pro- 
visional Order between 1870 and 1877 are in that position, with 
their borrowing powers unlimited. I am not arguing that this 
power is a good and desirable one for a company to possess. 
Probably it is not, and Parliament has seen fit since 1877 to 
restrict the power of companies in this respect, by invariably 
inserting a limiting clause in the Order. 

It is well, however, to know the facts. To show how little 
they were known and appreciated before the proceedings on 
the St. Anne's-on-the-Sea Bill took place, it may be noted that 
more than one distinguished Counsel scouted the " Country 
Solicitor's " law on the point (even Barristers, it seems, are not 
infallible), and more than one expert was willing to stake his 
reputation that the said Solicitor was wrong. We know that the 
" Country Solicitor " was perfectly right. 

Discussion, 
The President said the paper was rather out of the usual run 
of the technical papers that were submitted to the Institution 
for discussion ; but it was only another exemplification of the fact 
that the gas manager of to-day needed to be a good all-round 
man. Mr. Newbigging stated the points at issue very clearly 
indeed, and had given a very lucid explanation of the word 
** nominal." If any member present was connected with a Com- 
pany who had unlimited borrowing powers, he would be able 
to add a little to the information brought out by the ** Country i 

Solicitor " referred to by Mr. Newbigging. 

2 B 2 i 
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Mr. H. Kendrick (Stretford) said he represented a Company 
who worked onder clause 34 of the Act of 1847. ^^ ^^^ ^^ ^^^ 
Company were concerned, they did not proceed altogether on 
the lines stated by Mr. Newbig^lng. They certainly took a 
reserve fund of 10 per cent. ; bat they reckoned it on the share 
capital, and not npon the share and loan capital together. 
Their Solicitor advised that this was perfectly in order; and, 
as Mr. Newbigging knew, their Salicitor was a member of a 
very well-known firm in Manchester. Not many months ago, 
the qaestion cropped up as to whether they were not entitled 
to raise the reserve on the loan capital as well ; bat that was 
vetoed. They strongly opposed the idea that they were only 
entitled to raise the reserve fund on the issued capitaL The 
capital of his Company stood nominally at ;£* 10,000 ; and up to 
last year they would only have been able to raise the reserve on 
some ;£'8oo3. Fortunately, it had not been necessary for them 
to dip into the fund very largely in past years; but he could 
foresee that a time would come when the difference between 
what Mr. Newbigging said it ought to be— the share capital 
actually issued and paid up— and what the capital stood 
at, would be a matter of importance to the Company. His 
Company disputed Mr. Newbigging's dictum upon this point. 
Under their new Act (which they obtained last session), they had 
power to raise another ;£*! 50,000 of capital ; and their lawyer 
informed them that they would now be able to have a reserve 
fund — if they cared to put it into force— amounting to ;f25,ooo. 
Their paid-up capital in all amounted to ;£'ioo,ooo; so that the 
difference between what Mr. Newbigging said and what their 
lawyer advised them they were entitled to raise the reserve fund 
to, would be represented by the difference beween jf'iOiOpo and 
;f25,ooo. Then, again, he could not see why the reserve fund 
should not affect the authorized capital. They certainly did 
not pay dividends on loan capital. They paid interest, which, 
although it was not called part of the profits, was so in reality ; 
and if they were at liberty to dip into the reserve fund to pay 
dividends why should they not be at liberty to dip into it to pay 
interest. It was capital, and they had to make profits to pay it. 
To his mind, this point required clearing up quite as much 
as the one mentioned by Mr. Newbigging. With regard to the 
insurance fund, they had succeeded in getting one through, 
but, instead of being limited to one-twentieth of the paid-up 
capital, the Chairman of the House of Lords Committee had 
kindly cut it down to one-fiftieth. 

Mr. R. Porter (Elland) said be did not think be could add 
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much to the discussion, as Mr. Newbigging had so clearly 
defined what was meant by ** nominal capital " and " authorized 
capital." One point which might be discussed was as to what 
was a desirable amount for a company to have in their reserve 
fund. They all had experience of what was necessary for a 
company, and how often they had to go upon the reserve fund 
to make up their maximum dividend ; and some of them had 
experience of what became of the reserve fund in the event of 
compulsory purchase. He did not believe it was a very de- 
sirable thing to accumulate a reserve fund up to lo per cent, 
of the capital of a company — that was to say, a company whose 
income was pretty well assured, and whose business was pro- 
gressing ; nor did he think the company in the end very much 
benefited, especially when it came to a question of compulsory 
purchase, and the people taking them over took over the reserve 
fund as well. There were not many representatives of companies 
present that day who had to call upon the reserve fund to make 
up a deficiency in their dividend. In fact, he thought that the 
majority were inclined, when there was an adverse time — such 
as a coal strike, which raised the price of coal above its normal 
value — rather to pay a less dividend than go to the reserve fund. 
Therefore, why should they pack up the reserve fund to make 
it 10 per cent, of the authorized capital ? He should be glad to 
be informed on this point. 

Mr. T. Bower (Hartlepool) said in the case of statutory com- 
panies no provision whatever was made for a reserve fund, but 
that instead a floating balance was carried forward year by year. 
His Company had no reserve fund whatsoever, and no special 
power to raise one. 

Mr. Newbigging said if the Company's Act incorporated the 
Act of 1847, °o special power was needed. 

Mr. Bower said they were advised by their Solicitor that they 
had no power to raise a reserve fund ; but they had a floating 
balance which answered the same purpose. He knew before- 
hand that it would be said the case was an exceptional one ; but 
he should be v^ry glad to have the benefit of Mr. Newbigging's 
experience on the point. 

Mr. J. Wilkinson (Drighlington) asked why the loan capital 
should not be included in the paid-up capital when getting the 
proportion of the dividend. As Mr. Kendrickhad said, interest 
had to be provided even before dividend. Therefore, seeing 
that they had to provide the interest, surely it must be essential 
that it should be taken in as the capital value or the paid-up 
value of the company. With reference to Mr. Porter's remark, 
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that there should be no reserve Cand, all he could say was that 
he was in a very fbrtonate position if lie coold in times o£ stiike 
pay a I or 2 per cent, less dividend, and yet have his share- 
holders come up smiling. With reference to the suggestion 
that the reserve fand might be swindled ont of what it was 
entitled to. the remedy woold be to take it out of the company's 
hands, and pot it into Government securities ; and then perhaps 
the local aothorities might not have such a hold upon it 

Mr. Isaac Carr (Widnes) said he felt very much indebted to 
Mr. Newbigging for his paper, by means of which the members 
would be able to save the ** nimble six and eightpence." The 
i^islation applying to some maoicipal works was very peculiar. 
By their own Local Act at Widnes, they were not empowered 
in any way to raise a reserve fond or to have a floating balance, 
as be understood— that was to say, they were unable to help 
one year ont of the profits of another. Any surplus that they 
made in one year must go in reduction of price, and each year's 
working must stand by itself. He had many times thought 
it would be a good thing for them if they were able to pat a 
little money on one side to meet times of adversity. Perhaps 
Mr. Newbigging, in his reply, would say whether, incorporating 
the Act of 1847, as they did, they would be entitled to raise 
a reserve fund under the name of a floating balance. 

Mr. T. N. RiTsoN' (Kendal) said he represented a Munici- 
pality which had taken over both gas and water ; and in their 
Acts it was distinctly stated what the amount of their borrow - 
iog powers should be. So that, in their case, the Government 
bad legislated on their behalf. He did not know whether this 
was a new phase which had come over legislation. 

Mr. C. Wood (Bradford) was not quite sure as to what their 
powers were in Bradford with regard to a reserve fund ; but 
they had large funds which were, for all practical purposes, 
reserve funds. One was called a restoration fund ; and at the 
present time they had a floating balance of over jCsOtOoo, though 
be thought their Acts were very similar to those appertaining 
to Widoes. He did not know that it was policy even on the 
part of a corporation to have a very large reserve fund. He 
found that it caused other departments to cast envious eyes 
upon it ; and they usually wanted to help in the spending of it. 
He did not know that in Bradford they were protected very 
much by the amount of their reserve fund. He should like to 
hear what Mr. Newbigging had to say to the position of the 
reserve fund when a gas company was taken over by a cor- 
poration. He wished Mr. Newbigging had treated this subject 
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first, because the Bradford Corporation would be coining before 
Parliament very soon, when he supposed they would have 
Mr. Newbigging opposing them tooth and nail. 

Mr. G. NivEN (Cleckheaton) did not think that corporations 
wanted any reserve fund at all, as they always had the rates to fall 
back upon. If he represented a company, he should not care to 
have any reserve fund ; he would pay it all away to the share- 
holders. He would not give any corporation the chance of taking 
it away from them. 

. Mr. H. TowNSEND (Wakefield) asked if it were obligatory on 
statutory undertakings to invest their reserve funds in municipal 
loans, 3 per cent, stock, or any other approved securities. He 
noticed last year that one company who were before Parliament 
had used their reserve fund as working capital. He did not 
know whether this was legal. Another thing he should like Mr. 
Newbigging to touch upon (as he was giving advice gratis that 
afternoon) was with regard to the suspense account — whether, 
if any undertaking appropriated money to a suspense account, 
this suspense account must be liquidated out of revenue, or 
whether the amount could be left to be dealt with hereafter in 
whatever manner the company wished — that was to say, whether 
they could allocate some to capital and the rest to revenue, or 
whether it must all go to revenue. 

The President said the discussion had been highly satisfac- 
tory. He could not help thinking, when Mr. Porter was advising 
them to do away with the reserve fund, of that very wonderful 
balance-sheet which Mr. Porter laid before his shareholders— 
which was not content with a reserve fund, not content to 
capitalize that reserve fund for their own use, but went into 
insurance funds of all kinds, besides a floating balance. With 
regard to the reserve fund, he had often thought that, whether 
it was taken as meaning the authorized capital or as the capital 
actually raised, it was equally unfair. Sometimes their nominal 
capital bore a 10, 7, or 5 per cent, rate of interest, and their 
loans 3 per cent. ; and it would be much better and fairer if the 
total amount paid in dividends and interest were made the basis 
for estimating the reserve fund. 

Mr. Newbigging said the discussion had furnished material 
for another paper. If they looked at his paper they would see 
that he did not profess to interpret the law, but only to put for- 
ward his views in a tentative way ; he wanted all their opinions 
bimself. The discussion had really been more copious and to 
the point than he expected, seeing that it was rather an intricate 
subject ; and considering that they had only had the paper 
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bektre them for a lew mir.Tfrt, be was scrpmed tbat it ifaoald be 
fi^^derKood §o qz^kif. He bad handed the paper to a idead of 
bisafewdajf prerkxislytoread; and he sud it was so abstrme 
that be cozld net undtnUnd it, and that was wbf be had 
proposed to the Presdeot that he shotJd make 
reauLtks in explaaatioo of iL First, in reply to Mr. 
that geotleaan represented a Companj, and if bis Special 
Act Incorporated the Act of 1S47, and there was no esoeptioo 
of any of the daoses of that Act, then be was entitled 
to raise a reserve fond ; bat if tlie^ was a qiecial danse pro- 
hibiting this* of course, their Solicitor was right. He sboold 
want to see tlie Act before be coold give any opinioo as a kiy- 
man* Bat he ^oald think it was a most oatrageoos thing if 
they were not allowed, as a Company, to raise a resenre fnnd ; for 
it mast be remembered that soch a fond was indispensable to 
a company* A company had no sinking fa ad as a corporation 
had ; neither had they a depreciation fnnd. Bat, as a matter of 
fact, the resenre fnnd of a gas or water company served in the 
place of both these fonds. They did not need either so long as 
they had a reserve fand, because, if the revenoe for the year 
had been such that the balance of profit was reduced below 
what was necessary to pay the fall dividend upon the capital, 
then they could apply to the reserve fund, so that there was no 
necessity for a depreciation fund at all. He should strongly 
suspect that Mr. Bower was mistaken when he said his Com- 
pany had no power to raise a reserve fund. It might be called 
by some other name ; but they had the power to raise a re- 
serve fund of some kind. As to the investing of the reserve 
fund, it might be invested in Government or other securities. 
If it was invested in the works, surely that was a security. 
Therefore, still speaking as a layman, he did not see there was 
anything illegal in investing it in the works, though, for the sake 
of handiness, it would be far better to invest it in Government 
or other securities outside the works. In his paper, he had 
given the arguments pro and con, and he bad come to the con- 
clusion that it was desirable the High Court should settle it as 
it ought to be settled. He quite agreed with Mr. Porter that 
there was no necessity for a reserve fund beyond 10 per cent, 
on the paid-up capital. If they looked at it as gas managers, 
they would find that it struck at the root of their own reputa- 
tion to have more. Mr. Kendrick said that his Company were 
entitled to have ;f 25,000 ; but what was the use of it ? After 
they had paid maximum dividends, and all the dividends for 
tho past years, if they were a statutory company, not under 
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a sliding-scale, when they went to arbitration, all the money 
went to the local authority purchasing it ; and it was of no use 
to the company at all. There was no necessity to accumulate 
a reserve fund beyond lo per cent, of the paid-up capital ; and 
very few companies would feel any objection to this. Directors, 
he knew, were often grasping ; but the gas manager should be 
opposed to it. In the case of a statutory company, they took 
the reserve fund themselves, as also if it was a company working 
under the sliding-scale — it was their own money ; they had ac- 
cumulated it out of profits to which they were entitled. But 
when it was not a statutory company with a maximum dividend, 
then it went over. A sliding-scale company had to accumulate 
their reserve out of profits which they were entitled to divide ; 
but a company having a maximum dividend, and having paid 
their full dividends, lost their reserve when taken over. Mr. 
Wilkinson considered the amount set aside ought to extend 
over the loan capital as well; but he (Mr. Newbigging) was 
not sure of this, for, as he had said before, he thought it 
was quite enough to get 10 per cent, on the paid-up capital. 
Companies under the Acts of 1862 and 1867 were non- 
statutory, and could accumulate any reserve they liked, and 
pay what dividends they chose. Mr. Carr said a corporation 
were not permitted to have a reserve fund ; but he forgot they 
were allowed to have a sinking fund, which wiped out the capital 
at the end of thirty years. Some corporations were not res- 
trained from having a depreciation fund. If they bad a depre- 
ciation fund, there was no necessity for a reserve fund. A 
depreciation fund built up the works in the course of its life ; and 
a sinking fund actually bought the works. They acquired the 
works at the end of a certain term free. Corporations and local 
authorities generally had the power of having both. But he 
thought a sinking fund was quite sufficient; and there was no 
necessity for the accumulation of any reserve in the case of a 
corporation. As to the suspense account, it was understood 
that no part was to be charged against capital. There was no 
suspense account belonging to capital. If they suddenly had a 
sum of money to charge against revenue, then, although there 
was nothing in the Act giving them power to have a suspense 
account, yet it was a very convenient method of distributing a 
heavy expenditure over three or four years. 

Mr. RiTsoN asked if a suspense account could be formed 
without any provision being made for it in the Act. 

Mr. Newbigging said he had done it often, and knew many 
who did it ; it was a very convenient thing to do. He did not 
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say it was absolutely necessary to do it ; bscause, if the reserve 
fa id was full, and an unexpected expenditure came upon them, 
it could be met out of the fund. If the Gas-Works Clauses Act, 
1847, ever came to be>gain revised, there would be some pro. 
vision for a suspense account ; but he thought no company were 
in danger of being called over the coals, if they had a suspense 
account. A local authority would have more power than a gas 
company to do it. He thought he agreed with the President's 
remarks that the nominal capital really meant the paid-up 
capital, and also that there was no necessity for a reserve fund 
on anything except the nominal capital. Gas managers should 
not forget that it was not to their interest to advocate the setting 
aside of a big reserve fund. There was no necessity for it. It 
was only a necessity from a director's point of view. The best 
advice he could give was to go for a reduction in the price of gas 
after filling up the reserve fund. 



Mr. Arthur Graham (Mansfield) read the following paper :— 

LWING GAS AND WATER MAINS IN PUBLIC AND PRIVATE 

STREETS. 

The subject I have the pleasure of introducing to you is one 
which must be of great interest and importance to us all. I do 
not think there is any other branch of our business where there 
are so many different ways as in dealing with this subject. 

There are many places that cannot see their way to lay gas 
and water mains unless they have a guaranteed 10 per cent, 
return before they consider the matter. Now I contend that 
when we can borrow money at 3 or 3^ per cent., gas and water 
undertakings ought to be only too pleased to lay on the connec- 
tions, because they are certain to increase their output before 
long — especially since slot meters have been adopted — without 
any guarantee whatever. There are many cases to-day where 
people would be only too pleased to be consumers if gas was 
laid into their streets and houses free of charge, and without the 
trouble of signing petitions or any guarantee. 

Whenever we have an application for laying gas, either up a 
public or a private street, the first question we ask ourselves is : 
How many consumers are we going to get, and what will be the 
return on the cost ? In many cases, when the matter comes 
before our respective Committees or Directors, the same ques- 
tion is asked ; and unless we can show or guarantee them 10 per 
cent, returns, the application falls through, or must be adjourned, 
or some other method is to be adopted. For private streets, the 
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owners will be asked to pay a quarter or half the cost, and 
guarantee a minimum payment of something like £z per year 
for five years, or some similar arrangement, on a total cost of 
about £so\ or he must draw up a petition and get all would-be 
consumers to sign it, and then perhaps they cannot see their 
way to do it at once. 

I quite agree that all cases must be considered on their merits ; 
and we shall find different conditions under many circumstances. 
But my contentions are that, when we have a street with houses 
built on one or both sides, it is out of reason to require lo per 
cent., or any guarantee, before the work can be put in hand. If 
we want to increase our business, we cannot do it without extend- 
ing our mains; and if the cost can only just be covered, it ought 
to be done. I find that one will soon get consumers to pay 
loper cent, three times over without placing any obstacle in the 
way whatever. With our slot meters we are giving 25 cubic feet 
for id., with the use of a griller, and laying gas into houses free 
of charge ; and during the past two years we have fixed^6oslot 
meters. We are now fixing a street-lamp in yards for every ten 
houses ; and in nearly every case, we have all the houses as slot 
consumers. 

Some eighteen months ago I prevailed on our builders to put 
fittings into houses when building, as I could see before long, 
when tenants were inquiring after houses, the question would be 
asked : " Is gas laid on ? '* They nearly all agreed ; and lam 
pleased to say that the question has already been asked several 
times. Now in these streets, when we find the pipes have been 
fixed in the bouses, we are only too pleased to lay on the supply 
without delay — either public or private ; and have found in nearly 
every instance that each house has become a consumer. If this 
course had not been adopted, there is not the slightest doubt 
that it might have been years before the gas was laid on. 

I attribute our rapid development to taking this course, for 
five years ago we were only making 66 millions, and the present 
year we shall make 95 millions, or about 44 per cent, increase ; 
and the greater part of this has taken place during the past 2^ 
years. We have also reduced the price of gas gd. per 1000 cubic 
feet. Then I say, Why should we hesitate about running a little 
risk for a short time by laying gas-mains in our streets, when 
there are plenty of houses that would take slot meters, but 
cannot get them because no one comes forward to promote a 
petition or guarantee the usual 10 per cent. ? 

In a case where they are laying out new streets— there being 
no houses, and gas and water mains are being laid — I consider 
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it is in order that 10 per cent, return shoald be guaranteed, 
because one does not know when houses are going to be built. 
Twelve months ago we laid t>oth gas and water mains in three 
new streets ; and the arrangement we came to was to allow the 
owner to do his own excavating, the Corporation to lay the 
necessary mains, and the owner to pay 10 per cent, on the mains 
until there was sufficient property erected to pay the necessary 
10 per cent. But this, in my opinion, is an entirely different thing, 
as there are only three houses being erected at present. 

In conclusion, I maintain that a great many consumers may 
be obtained if only gas undertakings would run a little risk, lay 
mains and fix services, and give meters free where there are 
houses. Consumers are certain to come, now that so many 
facilities are given— at least, that has been my experience. 
My reason for introducing the subject was to hear what my 
brother managers were doing elsewhere, and to see if any new 
ideas or improvements can be made in the way of increasing 
our business. 

Discussion, 

The President thought the members would generally agree 
with Mr. Graham's view. The question was whether it was 
worth while to adopt a pushing and speculative policy rather 
than adhere to the old "stick in the mud " policy. 

Mr. H. TowNSEND (Wakefield) said that when he first went to his 
present works they charged for putting in service-pipes on all 
private property ; but the accounts gave a great deal of trouble, 
and they seemed to set the customers' backs up. So that, as it 
did not amount to more than ;£'ioo per annum in the aggregate, 
he advised his Directors to abolish it, and to go in for laying 
mains, and fixing meters and stoves free of cost to the consumer. 
The result was that they had got every house which had been 
built since as a customer, whereas previously they had only one 
in four. He thought this information might be useful to other 
managers, and would entirely support Mr. Graham. 

Mr. H. Kendrick (Stretford) said, with regard to suburban 
property, there was sometimes a limit to the length of a service- 
pipe. One works with which he had been connected had a limit 
of 30 feet from the nearest footpath. It was originally from the 
nearest main, which would mean, in one particular road that 
he had in his mind, that all the consumers would pay half the 
cost of the service-pipe. So far as fixing meters was concerned, 
he had seen three works which worked on three different systems. 
The first was a corporation works, where they fixed them by 
fitters under their own control ; but they charged a lump sum 
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of 5s. all round. The second works fixed them by their own 
fitters, and did not charge anything. The third works did not do 
any fixing at all, but left the consumer to get it done by a local 
plumber. He should say that it was far better for companies — 
and he had urged this upon his own people, though he was sorry 
to say with very poor success so far — to keep all this work in 
their own hands, and not let the local plumber have anything 
to do with it. The meters were their own property ; and the 
local plumber did not understand the fixing of them. If it were 
not for the trouble they gave rise to, the mistakes made by the 
local plumber would be extremely amusing. Although no 
charge was made to customers in the Manchester district 
for fixing cookers, it was a mistake to say that they were 
fixed free of charge, because an increased rental was charged. 
The extra amount that was charged did not press very hard 
on the consumer, and did no more than repay the interest 
to the corporation or gas company. For instance, they had 
a contract price of 25s. with the plumbers in the neighbourhood 
for the fixing of any gas cooker ; and they got 2S. a year from the 
consumer. So that they did not make a large amount on it, 
considering that they bad to cart the cooker out, and bring it 
back again when it was done away with, at their own expense. 
Another point that had been brought before District Associa- 
tions on previous occasions was how far the officials should have 
control of the gas. Should it end with the meter or the burner ? 
Personally, he had rather strong feelings upon this point. He 
thought gas companies* control should extend to the burner — 
even going to the extent of distributing new burners free, though 
he was afraid many consumers would rather look askance at 
them if they suggested it, for they would want a guarantee that 
their gas bills would be lessened and not increased. It behoved 
everyone who had any idea of taking up this work to see how it 
would affect him personally. Reverting to the first point raised 
by Mr. Graham, as to what the company should do with regard 
to laying mains in roads, they would have to take into considera- 
tion whether it was in a suburban or an urban road. His district 
happened to be entirely suburban ; and his Directors would have 
to take up the position which Mr. Graham appreciated, of trying 
to get from the landlord some payment towards the laying of 
mains. In most cases the roads in his district came under the 
second category, of being slowly built upon. He thought this 
was a point that needed more discussion, and should be more 
thought about than it had been in the past. 
Mr. C. Wood (Bradford) quite agreed with Mr. Graham that 
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they should do ever3rtliiog they could to encourage the con- 
sumption of gas, and ought not to insist upon having a 10 per 
cent, return on the cost of the mains or services in ail new 
districts. Perhaps in Bradford they were fortunately situated in 
this respect, having a somewhat restricted and well-built-upon 
area of supply. There were scarcely any householders at all in 
Bradford who were not consumers of gas. For many years gas- 
fittings had been put in all new property as a matter of course ; 
and therefore, also quite as a matter of course, they had caused 
gas to be consumed. They had a rule of charging for an extra 
length of service over 30 feet on private ground ; but this was 
insisted upon in only a very few instances. They found in the 
case of suburban houses, where they sometimes had to lay 50 or 
6o feet, the return from the gas supplied amply repaid for the 
extra length. As a rule, they were large houses with long gar- 
dens, and there was no difficulty in getting the accounts paid. 
They had also in Bradford a very good system of collecting the 
accounts. But they were a little backward in one respect — viz., 
that very few of the meters belonged to the Corporation, the 
bulk of them being the property of the owners of the houses. 
The owners were responsible to the Corporation for the gas 
supplied in the case of cottages rented under ;^io a year. 
They paid in a lump sum, and collected it weekly from the 
tenants. The property owner got an additional discount for 
this, which he thought repaid him for his trouble. In Bradford, 
it had been the practice for many years in all the new streets 
(and many old ones) to lay the mains under the footpaths on 
both sides. This reduced the leakage very much. They had a 
great deal of granite paving with concrete underneath ; so that 
the mains in the middle of the roads were most difficult to get at 
in case of leakage. He had known a case where the leakage 
was more than 100 yards from the place where the gas was first 
detected. It was also necessary to have some recognized rule 
as to where mains should be laid, especially in towns where 
there were gas and water mains, telephone pipes, post office pipes, 
and electric cables in pipes. Only the previous week a curious 
thing had happened. They had from their works a 5-inch am- 
moniacal liquor main which went to their chemical works ; and 
the men from the Water Department had tapped the main, and 
they might have put the connection to the house if they had not 
at the opportune moment started sending some liquor through the 
main at 40 lbs. pressure. It was certainly necessary that each 
department should know where the mains of every other depart- 
ment were situated. 
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Mr. TowNSEND wished to add to his previous remaiks that, 
for the protection of the Company, they publicly announced that 
they laid services free within 25 yards of the main. This gave 
the Company power to escape any difficulties of the nature 
of those which had been referred to by Mr. Kendrick. As a 
matter of fact, they found that it was very seldom the length of 
a service exceeded 25 yards. 

The President said the question raised by Mr. Graham could 
not fail to be of interest to every manager, because they would 
all at one time or other have to lay mains. The subject suggested 
itself differently to different minds. His Company were about 
to promote an Act of Parliament ; and the difficulty they had 
had with regard to private streets had led them to insert a clause 
authorizing them to lay mains in private streets as they did in 
public streets. It might sometimes be a question whether they 
could get the requisite permission to put down the pipes. Mr. 
Graham's people seemed to have the idea that property owners 
should pay or guarantee a certain return on the outlay ; but he 
(the President) thought this was becoming more and more out 
of date every day. 

Mr. Graham, in reply to Mr. Kendrick, as to drawing the 
line for laying a service-pipe free at 30 feet, said all he could 
remark was that if there was any doubt whether an intending 
customer would have the gas if he had to pay for laying the 
service-pipe, he should let him have it free. The cost of 30 feet 
of pipe was only trifling. As to fixing meters, one company he 
was connected with charged 2s. 6d. for fixing and 2s. 6d. for 
changing meters. He thought this so absurd that he changed 
it. With regard to cookers, they took 25 per cent, off the cost 
price, which left them 5 per cent, on their purchase. He did 
not think they could do much in the way of giving the consumers 
satisfaction with regard to gas-burners. He quite agreed with 
Mr. Wood that it was right to lay the mains on both sides of the 
road ; but this was only in the case of wide ones — it would not 
do in ordinary streets. He thought it would have a tendency 
to reduce the leakage, and, of course, they would be able to work 
at a less pressure. One company he was connected with would 
not fix meters of more than 5-light size unless they were pur- 
chased ; but he thought this was altered now that the corpora- 
tion had bought them up. 

The President said he was afraid that Mr. Graham's last 
sentence might create a wrong impression. It was not always 
necessary for a corporation to buy up a company in order to 
bring about an altered policy. 
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Mr. G. W. LupTON (Otley) read a paper entitled— 

PROFIT-SHARING, OR PAYMENT BY RESULTS. 

1q introducing this subject for discnssion, I hope more to gain 
information than to give it. It is a subject in which I feel very 
deeply interested, and one that I hope will promote a very wide 
expression of opinion among the members of the Institution. 

To commence with the manager. I think every manager 
should have a pecuniary interest in the prosperity of his worlds — 
over and above his salary. I mean to say, let him have a suit- 
able salary, and in addition a small percentage of the gross 
profits. In the " Gas World" dated Oct. 14 last, I noticed a 
paragraph in regard to the salary of a gas manager, in which it 
was suggested to pay him a " percentage of all profits in excess 
of a fixed minimum." This was described as absurd ; and I 
quite agree with that verdict. But had ths suggestion been to 
pay the manager a much smaller percentage of the gross profits, 
then I think the idea is quite feasible. If a manager only re- 
ceives a percentage of Ih; profits over and above a fixed mini- 
mum, in case of a coal strike, or other unforeseen circumstance, 
his percentage would very probably be nil ; and this from no 
fault of his own. But if he still receives a percentage of the 
gross profits, then I consider he may very well take his chance 
along with the shareholders or ratepayers as |the case may be. 

In the same paragraph in the "Gas World," I noticed also 
the following sentence : " What is to become of the manager's 
salary when the price of gas is reduced." Well, here again I 
Eay let him take his chance as before. In a prospering concern, 
as a rule, a reduction in the price of gas does not mean decreased 
profits, or, at any rate, not for long. 

Two years ago, at my own special request, my Directors 
agreed to pay me a small percentage of the gross profits, instead 
of an advance of salary. I certainly have no cause for regret, 
although the price of gas has since been reduced ; and consider- 
ing that the Chairman of the meeting — when presenting me with 
a cheque for my share of the profits — remarked that he " hoped 
it would be twice as much next time," I conclude that my Direc- 
tors were satisfied. In my own case, I am perfectly satisfied to 
feel more like a small partner in my Company than simply a 
paid servant. I know, and my Directors know, that what bene- 
fits me is also a benefit to the Company. 

With regard to capital and revenue expenditure, we keep to 
the strict letter of the law— always maintaining the works in 
quite sound condition at the expense of the revenue, as may be 



MANCHESTER INSTITUTION. 385 

seen from our balance-sheets, and charging capital with any 
amount properly belonging to capital. 

With regard to the workmen, we cannot very well pay them a 
percentage of the profits ; but we might, I think, give them a 
bonus for certain results. How this is to be arranged is not so 
easy to decide ; but in the case of stokers I would pay them a 
fixed sum, per month (say), for certain results based upon the 
make of gas per ton of coal carbonized, or make of gas per man, 
or both. If we can only get the men to believe that their em- 
ployers are anxious that they shall receive fair remuneration for 
work done, then we shall have a better feeling between masters 
and men. I would pay the men a certain amount extra for re- 
sults equal to, or above, a certain standard. In my own case, I 
have just started the system by agreeing to pay a certain sum 
per month to each man on condition that the make of gas is not 
less than 10,000 cubic feetj)er ton. In many works, perhaps, the 
standard might be higher ; but in my case we use ordinary gas 
nuts and unscreened coal, which should yield 10,000 cubic feet 
of gas per ton. I do not aim at more, as we use no cannel or 
other enricher ; and our consumers are accustomed to gas of 
good quality. Our standard quality is 15 candles; and we 
supply i6^-candle gas. Two or three years back, when we could 
buy best screened gas coals for much less than we now pay for 
nuts and unscreened coal, and in addition always received a nice 
amount of coal in overweight, we could easily make 10,300 to 
10,500 cubic feet per ton; but with the present net weights 
and lower quality of coal, I place my standard at 10,000 
cubic feet per ton. There is no doubt a lot of gas can be 
saved by the men paying attention to small details ; and on 
announcing to them that I intended to give them a bonus for 
results up to a certain standard, I explained — not for the first 
time — how it could be done. Neglect to use the auger is a 
source of waste of gas ; and some of the temporary hands will 
do this if no one is about to watch them. Also gas blowing at 
the lids, perhaps only slightly, but it all tells. Also, when charg- 
ing, some men scatter a little coal in front of the retorts ; and 
this is lost for gas-making purposes. Small, and even large 
cracks in the retorts, are sometimes left unpointed. The per- 
manent hands — so long as they had no special interest in 
doing otherwise — let new hands find out for themselves the 
best way to do their work. Since the bonus system was started, 
all these faults have heed greatly minimized ; and I hink, in my 
own case, the idea will be a success. 

The amount earned by the men in bonus will not be paid to 
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tbem in cash, but credited to them, and allowed to remain at 
interest in the bands of the Company. In the case of the 
temporary hands, when they are discharged at the end of the 
winter the amount of txmos will be handed to them or allowed to 
remain in the hands of the Company at their option ; and in the 
case of the permanent hands I propose that they also shall 
allow their bonns to accnmnlate at interest nntfl some special 
expense may necessitate its withdrawaL In this way, I propose 
to encoorage the men to pot by for a rainy day. The idea may 
be beset with difficolties ; bot what are difBcolties except to be 
overcome ? If we can encoorage thrift in our workmen, and 
good feeling between them and their employers, the end attained 
is worth a good deal of trouble in the attaining. 

Some may argue that the men might use the exhauster as a 
means of increasing the make; but that objection may be 
overcome by fixing a register on the exhauster inlet. 

It has always been my custom to take stock of coal, coke, tar, 
and liquor at the end of each month, and so ascertain the 
make of gas, tar, and liquor, and sales of coke per ton of coal 
carbonized ; and that is why I suggest a monthly bonus. But, 
of course, the bonus might be quarterly, or any way to suit 
individual circumstances. 

Since writing the foregoing, I have received, through the 
courtesy of Mr. Livesey, a copy of bis paper on profit-sharing, 
as delivered by him at the Labour Association Conference at 
Newcastle-on-Tyne in October last, and which includes every 
detail of bis scheme. It is the first time I have had the plea- 
sure of learning the full details of Mr. Livesey's system ; and 
I am surprised that such an excellent profit-sharing scheme is 
not more widely adopted. I feel my poor little idea to be very 
small in comparison; but everything must have a beginning, 
and I intend — with the permission and co-operation of my 
Directors — to give profit-sharing a fair triaL I have confidence 
in attaining ultimate success ; and I am sure if everyone em- 
ployed on a gas-works could share to some extent in the profits, 
it would be to the benefit of the consumers as well as of the 
shareholders and themselves. 

Discussion, 

Mr. J. H. Brearley (Longwood) said Mr. Lupton had been 
very happy in his choice of a subject, which was one that 
required carefurconsideration. There might be a temptation 
with some gas managers to starve their works in order to make 
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a profit, and thereby get an increased commission, and then go 
to some other works ; but they knew that gas managers were 
above this. Profit-sharing coald not be applied to corporation 
works, which placed a large amount of expenditure on new 
meters and new streets to revenue, and would never be able to 
get at the profit, so that the manager could not estimate his 
commission. A system of payment based on the increased 
quantity of gas sold was perhaps a better plan. There was then 
a direct inducement to the manager to push the consumption of 
gas in the way of cooking-stoves, &c. ; and this would ultimately 
tell upon his surplus profits. In his own case, they had prac- 
tically a surplus of 40 or 50 per cent, of power all round, which 
only cost them a little extra in coal and labour ; and for every 
million cubic feet of gas they could increase their sale, they would 
obtain ;£'ioo profit. Therefore, in his case, it was of much more 
importance that the manager should push the sale of gas than 
that he should aim at a large profit by merely getting the 
stokers interested in carbonizing. If the stokers were put 
under proper control, there would be no such thing as cracked 
retorts requiring pointing. In works of medium or large size, if 
there was a proper foreman stoker he would look after this. 

Mr. W. DoiG GiBB (Newcastle-on-Tyne) said as Mr. Lupton 
had referred to Mr. Livesey*s address at Newcastle, which he 
(Mr..Gibb) had heard, he would like to make a few remarks. 
Mr. Livesey came to Newcastle to give his address in connection 
with a Free Labour Association that was formed to promote co- 
operation between the workman and his employer. Mr. Livesey 
was accompanied by three or four of his workmen, who gave 
their experiences ; and certainly from what they said one formed 
a very high opinion of the benefit of such a scheme in gas-works. 
Unfortunately, the effect of Mr. Livesey*s address was rather 
marred at the end by two or three people who took him to task 
for, as they suggested, having floated his profit-sharing scheme 
not so much for the purpose of benefiting his workmen as for 
fighting a labour organization. But he (Mr. Gibb) thought the 
feeling of the meeting was properly expressed when the Chair- 
man said, in his closing remarks, that a profit-sharing system 
was not necessarily antagonistic to a Labour Union. If such a 
Union was conducted on proper lines, and confined itself to its 
proper duties, there was no reason why profit-sharing and Labour 
Unions should not go hand -in-hand. But when a Labour Union 
exceeded its legitimate scope, and put undue pressure on the 
employers, it was better to run a gas-works with free labour 

and profit-sharing than without. He agreed with Mr. Lupton 

2 c 2 



388 MANCHESTER INSTITUTION. 

entirely that some sort of bonus sharing was a good thing. Mr. 
Lapton said that the men should get paid their bonas, and be 
allowed to have an interest in the company. He often thought, 
as against strikes, that it might be possible to arrange to pay 
the workmen in monthly batches— one- twelfth to be in January, 
one-twelfth in February, and so on ; so that at no period would 
the company have less than one-twelfth of their total workmen 
with some bonus in the company's hands, which would be sacri- 
ficed if they came out on strike. Such a system might result in 
getting the workmen to perform their duties honourably. 

Mr. C. Wood (Bradford) was much interested in Mr. Lupton's 
suggestions with regard to the bonus scheme, and wished him 
every success in his efforts. He tried a similar scheme in 
Bradford seven or eight years ago ; but he was sorry to say it 
was a complete failure. They offered the men a certain sum, 
payable monthly, based upon the production per mouthpiece 
at the various works — taking a low figure as the minimum, and 
paying them a certain amount for all increases above it. As it 
worked out, the men would have been considerable gainers, and 
so probably would the Corporation have been ; but the men ob- 
jected to it very strongly. The men were advised by the Union 
officials that there was something hidden behind it — that it was 
some means of getting more work out t)f them; and they 
actually threatened to strike if the bonus scheme was not 
withdrawn. It was, however, never withdrawn ; the men were 
merely told that if they did not like it, they need not have the 
money. If the men had accepted it, many of them would have 
been receiving 49. a week more than they were now getting ; 
but they refused to have it. 

Mr. J. Wilkinson (Drighlington) congratulated Mr. Lupton on 
his paper, with which he agreed; but he thought there were 
many difficulties in the way of such a scheme as he referred to. 
Different circumstances occurred in different works; and the great 
puzzle would be to know the proportion or percentage which 
should be paid to the manager or the workmen. He did not 
think it fair that a workman should lose all his bonus through 
some act of insubordination. He might have done his duty 
during twelve months of the year, and have become entitled to 
his bonus ; but he should not, through some slip, or the manager 
losing his temper — as managers did occasionally — forfeit the 
bonus he bad properly earned. In the case suggested by Mr. 
Brearley, of a manager starving his works and then going away, 
the man who followed would have his salary made a fixture. 
With regard to what Mr. Wood said about the Bradford men 
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being entitled to 4s. a week more if they had accepted the Cor- 
poration's terms, he did not think it would be long before they 
put in a claim for it, if it got to their ears. 

The President said this was a very interesting subject. He 
agreed with Mr. Lupton that, if anything could be devised which 
would interest the workmen in the success of the undertaking 
more than they were at present, it would be beneficial to every- 
one concerned. As to their own remuneration, some of them 
might have cause to complain ; but a great many of them were 
in the hands of a generous class of men so far as committees and 
boards of directors were concerned, and perhaps it was prefer- 
able to have their services recognized by a little surprise than 
to have their remuneration increased by a commission which 
sometimes might be said not to have been fairly earned. 

Mr. LuPTON, in reply, said his object in preparing the paper 
was more to elicit the opinions of others than to lay down the 
law on the matter. Mr. Brearley talked about the possibility of 
a manager starving the works. That was all very well ; but he 
did not suppose that a man would be started on the system right 
away. He would have to prove his worth first. In his own 
case, he had been six years with his Company before he went 
on the system. It paid him very well ; and his Directors were 
satisfied, and had sufficient faith in him to know that he would 
not starve the works. Further than this, unless a man happened 
to know that he would get another situation directly, it would not 
pay him to starve the works, because he would only too soon reap 
the fruit of his misdeeds. With regard to paying on an increased 
sale of gas — if they increased the sale of gas they increased the 
profits, so that it all came back to the same thing. His own 
works were too small to think of having foremen as had been 
suggested. He wished to thank Mr. Gibb for his remarks, which 
had afforded him much information. He could quite understand 
that in a large place like Bradford the profit-sharing system 
would be more awkward to introduce ; but in a small place like 
his own, he had his eye on all his men. Since lie had been at 
Otley, the men had never got an advance in wages unless they 
had secured increased results ; and they had always been told 
that it would be so. In his own case, it seemed to have estab- 
lished good-feeling between himself and the men — at any rate, 
they had always been perfectly satisfied. Mr. Wilkinson said 
there would be difficulties. He expected difficulties ; but they 
must try to get over them as time went on. He agreed that a 
man should not be made to forfeit what he had earned. If a 
man left the works himself, he took himself and his bonus away 
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at the same time. In conclusion, he thanked the members for 
their remarks on the paper, which had greatly interested him. 

Vote of Thanks. 

Mr. H. Hawkins moved a vote of thanks to the readers of the 
papers, which, he said, had been very interesting, and for which 
the members were greatly indebted. 

Mr. Brearley seconded the motion, which was carried unani- 
mously. 

Mr. Graham and Mr. Lupton briefly returned thanks ; and 
the proceedings closed. 
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